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Report of Experimental Practice with the undermentioned Brass and Iron 9 Pdr. 
5 rounds were fired against a Target 6 feet by 8 at 600 yards distance, to de 


Battery to the River was 1900 yards, and to the new Butt 2000 yards. . 


Pe Wirt rere 


Ordinary Brass 9 Pdr. 


D stance to 
Ist Graze. 


Elevation. 


——— ee ee ee 


Major Oakes’ Wrought Ir. 


Extreme Range. 


| Elevation. 


ee me CO rn eee | —_=|—_ 


1} 2| 4,P.|B.} 6} 9) 1)...) 530 Right Bank of River. 
2| 4)P./B 
B ccs heok P.;|B.| 7}...| 1j...! 560 497 In the River. 
Struck and lodged atl...|... P.|B. 
Bheoetees PB 7] 3} Bi...) 402 1500 yards. =. Jae P.{B. 
T).-.[ees 1}...] 7j...] 3}...| 958 In the River. , 
a 220 yards beyond}*"’|"" 
4 ee ]j...| Z}...| 3}...] 938 : eel) Ettoes, od’ = Bee yi 
és ! Struck and lodged at}...)... lj... 
5 hed , Hant S-+.) 550 900 rare. fespier Qh ie3 
1}... [e+e Qhosk E-ve 0 1072 Lodged in New Butt. 2 
. 350 yards beyond;*"|"" > 
+ a Oe 2 iN 3 ie 1152) 91135) pee al... 
3 2|...) 7] 6} 4)...11182 220 do. do. | 3 
Lcstene 3|...| 6)...| 41...}1256 400 do. do. ||" 
ee = ed ee 1900] $1522)100 do. ~— do, [assess 3|... 
S| oee]ees Slee} Z]e.| 5}...{1410) 420 do. Go.- feselees 3}... 
Bisaihecs Shel” TW] ceskseslons 1674 Lodged in New Butt.}. | 4)... 
2} .00| eee 4}.. 5}... 1419 1628 do. do. 4 
450 yards beyond|*"’|"" i 
KB ce 4}... 7 ‘ eA ‘a Rivee SS) ke Ne 
The following 5 rounds at a 
Grazed 17 yards in front and thro’ | ‘ 7 
1| 2) 4|...'45) 6 { Euttem of Target 2 ae 45] 8|...Jover and | 
DecATGh oO Tl 59 a a ae, eT SEE. oe eo ce '++|30} 8] 9/262 yards; 
Bl ecetsedess 45| 8 ,, 120 $s », black ring "of Target.|. [45] 9]... 48 
AG Kelsie 53} 8] ,, 292 in front. Gaalecs Hus} Bie ..|Through Tr 
5) caclespt ons 53} 8} ,. 25 CU gE Bivel ses Ae ia .|Lodged ing 
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ied on at Artillery Head Quarters on the 26th and 28th March 1855. 


2 the accuracy of each piece when fired at a given object. 


3 


The last 


The distance from the 


Pdr. Brass 9 Pdr. Reamer. 
Distance to 
Ist graze. 
Extreme Range Extreme Range. 
: : 
ra) rae e . 
mis |s5 | a a - 
an ae ea Pe 
a — o pe | i.) 
So |f le |e |e] = 


200 yards beyond) , 


14) P. |B. 
506 River. 

220 yards do. | sho'p. le 
In the River. tease 

Struck and lodged at} 1)10/P. 

859 1450 yards. 1/12) 1 

")Right Bank of River.) j|19} | 
In the River. et 
\, Lodged in New Butt.) 1)12) 1)... 
1133|229 yards beyond) 1/12) 2)... 

{ River. V12| 2 
Lodged in New Butt. - 
120 yards beyond} 1/12) 2).. 

River. 
? 1793 600 de. aa, 1)12) 3}.. 
110 do. do. 1/12) 3).. 
In the River. 112\ 3}.. 
100 yards beyond) 1/12) 4).. 
se a River. 1/12 i: 
450 do. do. 1}12) 41.. 
(at 600 yards distance. 

ilodged in Butt. 1}12]...!4) 
ae hairs oo la Oe ee Be 30 
re are bee 
Target. ) ie 
in curtain to the right. ss 
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..|Through bottom of Target. 


_——— 


1 250 yards beyond 
rs | River. 
(495/Struck at 1650 yards 
Ij...) 512 |" and lodged. | 
1|...| 388, Lodged in New Butt. 
Sie 786! In the River. 
3... anil 812 ae ea beyond 
S\<e! 825 Left Bank of River. 
4 nec Lodged in New Butt. 
4|...1036| $ 983 i ee Bank of 
3/30} 912 Left Bank of River. 
4|...11046 een yards beyond 
| 1131 ver. 
4'1380/1170! AA do. do. 
4/30/1178. do, do. 
4'30|)1212 do. do. 
4'30/}1260) } 1246 5 do do. 


igh 1266 In the Riven. 


6 i250 yards in front and through Target. 


3'Through Target. 
..|146 yards in front. 
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Siege Operations before Brigadier T. E. Williams, Commanding 
the Nagpore Force, 15th February 1855. 


Communicated by Major J. W. Croggan, Commanding Artillery 
Nagpore Force. Puate I. 


1, The chief efforts of the Artillery had been directed to 
the central work (C) in which a practical breach had been 
made ; shot and shells from the enfilading battery had also 
been thrown along the right face (5) looking towards the 
place, and shells from the mortar battery had been thrown 
with some success at several objects within the place. 

2, In the meantime the enemy had strengthened the place 
by throwing up the. field work (d) and completing the face 
(e) by which the space in front of the breach was completely 
flanked, a wooden barrier (m) had also been hastily erected 
in front of the breach. 

3. As a final effort to bring the operations of the siege 
to a conclusion, the following arrangements were made. 


— ome 


| Batteries. ! Ordnance. | Remarks. 
ame Pol Ena 
| No. 1. 2-18 Pdr. Iron Guns. To throw hot shot into the barrier 
Breaching. 2-12 Pdr.-Lron Guns. | § covering the breach(C) at 600 yards.| . 
No. 2. 3-8 inch Iron Mortars. \ To blow up the Enemy's Maga- 
Mortar. 1-5} in. brass Mortar. /§ zine at 700 yards (a). 
| No. 3. 1-8 in. [ron Howitz al To enfilade the right face of the 
Enfilading. 3-24 Pdr Howitzers. |§ place (6) at 600 yards. ; 
No. 4. 
Left 3-9 Pdr. Brass Guns. \ To ricochet the face (d) flanking 
~ Ricochet. 1-24 Pdr. Howitzer. |J the breach—Distance 400 yards. 
No. 5. To ricochét the face (e) flanking 
Right 2-12 Pdr. Howitzer. | } the breach—-Distance 450 yards for 
Ricochet. 2-54 in.BrassMortars./“) Howitzers, 490 yards to the Maga- 
zine for Mortars. 


No. 6. The Detachment and available 
D. Troop H. Arty. |¢-6 Pdr. Brass Guns.| } men to act both as Horse Artillery 
and Cavalry as circumstance might 
require. 
No. 7. 


Light Field Battery. Aiowaalie ae-eeanl 
; . quired—Detach- 
oot Artillery. |4-9 Pdr. Brass Guns. ee ts ready to act as Infantry. 


a re re eee ee ae ee ee 


5 
4, To distract the attention of the enemy the fire of these 
several batteries was arranged as follows. 


Order of | Number of 


Firing. Rounds Batteries. Remarks. 
Ist One. Mortars. 
2nd One. Enfilading. 
Two. = Breaching. f a8 succession as fol- 
: : , ows. 
ord { Two. Right Ricochét. 1 Round Breaching. 
Two. Left Ricochét. Pak Ricca 
1 Breaching & soforth. 


5. The Horse Artillery and Light Field Battery moved 
obliquely to the right front, the former at a distance (9) of 
300 yards, and the latter at (4) 900 yards from a supposed 
body of the enemy (f') and fired each two rounds of spherical 
case shot, after which they retired in succession to their origi- 
nal positions. | 

6. The Heavy Batteries resumed their fire as follows :— 


Order of;Number of 


Hiring. | Rounds, Batteries. Remarks. 
Ath One. Mortars. 
5th One. Enfilading. 
; Three. Breaching. Rin Seana 
6th { Three. | Right Ricochét. |21 Right Ricochet.” 
Three. | Left Ricochét. |{} Ber RicceBt , sortn, 
7th One. Mortars. 
Sth One. Enfilading. 


7. The Horse Artillery and Light Field Battery advanced 
and formed at 500 yards (2) from the place and fired one round 
of round shot to the breach. The Horse Artillery as Cavalry 
charged along the front of the place. The batteries then ad- 
vanced to within 20 yards and fired four rounds of Canister. 
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8. The Magazine having exploded and the wooden barrier 
in front of the breach being on fire, all the available men from 
the several batteries formed in rear of the light field batteries 
as infantry (/) in close column, together with Gun Lascars 
with their light pioneer tools. 

9. A body of Artillery men, as light infantry extended 
themselves along the front of the place (/) and a Serjeant 
and two men were sent to the gate way (m) with a leather 
bag containing 60 Ibs. of powder. 

10. After a short pause the bag exploded, completely de- 
molishing the gate although strengthened by a mound of earth 
in the rear. 

11. The assaulting party now advanced at the double pace, 
crossed the ditch, and ascended the breach, filing off below 
into the place, and the horse artillery as cavalry (n) charged 
round the place to cut off the enemy’s retreat. 


KamMPTEE, (Signed.) J. W. Croaaan, Major, 
1855. late Commanding Artillery, 
Nagpore Force, 
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aoe em No fair comparison can be formed with the 8 

Morty Inch Iron Mortar the ranges differ so much, the 
Oblong shells being fired five days from it and then the 
Globular, the range daily increasing. 


on eee In both these a very fair estimate may be for- 
aa a: ~— med of the Flight of both kind of Shells, as the 
Medium ranges do not differ very much. 

The penetrations of the Oblong Shells were ta- 

Fenetratton ~—_ ken throughout the Practice.—Of the others only 
earns from the J 1th day, they are given, but with dif- 
ferent ranges from those used in comparing the steadiness of the 
flight of the projectiles, still some comparison may be made, 
the ground however, differs so much in quality that no very 


satisfactory result can be expected. 
Position of 


the Puze By examning the Table it appears that with 
Ee the Oblong Shells out of 60 fired. 

Fell on their sides...18 

Fuze upwards.......23 

Fuze downwards...19 

Of the Common shells out of 36 fired. 

Fell on their sides... 7 

Fuze upwards.......15 

Fuze downwards...14 | 
the position of the Fuzes on coming to the ground was not 
taken with the Common Shells until the 11th day’s Practice, 


with the Oblong Shells throughout the Practiee.* 
* No further experiments with Oblong Shells have taken place up to this date.—15th 
September 1855. (Actina D. A. D.) 
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MADRAS MORTAR EXPERIMENTAL CAST 


AT THE GUN CARRIAGE MANUFACTORY. 
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Series of Experiments carried on at Saint Thomas’ Mount to 


test the powers and character of the several 54 inch Brass 
Mortars of the old service pattern, as weil as the Experi- 
mental Mortars, placed at the disposal of the Director of 
the Artillery Depot of Instruction, for that purpose. Plates 


4 and 35. 


DIMENSIONS AND WEIGHT OF THE SEVERAL 54 INCH BRASS 
MORTARS USED IN THE FOLLOWING SERIES OF EXPERI- 


MENTAL PRACTICE. 


~ a) io] se ~- om Rte 
ef js" (88 [FS [23 
eso oo |j~a [t= ne 
= D> . % 
oO. |FS4@ ts, |g [Pe 
S& [ed les |82 (3% 
2.8 Se jo a ee ISS 
sa [Fm be (BS [ge 
OF | eo 19 2 leo 8 
5 ee | 0 = coo 
av 62 | ae” Zot OS 
= 65 ax |Our 1. age 
f2 [ES |£E (Se s/3s2 
~~ e oO - pa} writ w 
62 |s0 lsd [827 \5 &s 
= 5 wa - S812 .2 
nS |B. [se [4SBleES 
a3 bos | bog = 5 es 
sm (85 1356 |BSelze% 
=O NS 2 ~I4 6.2/8 20 
oo “ os aw = 
Jag (Ns [PS SiH SR lS y E 
g22| 60 |sE2\68F/ 555 
A Zz | a a 
oe lbs. lbs lbs Ibs. 
Weight of the piece..............006. 196 | 148 | 1753) 188 | 1993 
inches.|inches.,inches.|inches.|inches, 
Length of bis Aameeonien sa vendeur 16°9 | 15°05/19°05 | 16-9 21 
‘5 Trunnions .......... 2-2 3:27) 3:5 2:2 3°55 
Breadth between the outer extre- 
mities of the Trunnions.......... 12°5 | 14°95 |14°95 | 12°5 | 15-2 
Diameter of Trunnions from shoul- 
der to shoulder......... seiceaataned 8:15| 835] 8175} 8-15{ 8-1 
Diameter of Trunnions ......... seoeel 2°70] 2-80] 2°81 2-70] 2°85 
sy of Bore Horizontal ...... 5°621 5°66| 5°66 9°62] 5°66 
Pa of ,, Vertical ......... 5°62: 5:66! 5°66 5°62! 5°66 
Length of the Bore to commence- 
ment of Chamber ........scceeeee «| 7°83! 5°94/10°0 6°8 | 12:3 
Length of Chamber..........0ce00 so} S17} 6:0 | 5:9 6:2 5:8 
Length of Bore from muzzle to 
bottom of Chamber...........006. 13°0 | 11°94/15-90 | 13-0 18:1 
Diameter of Chamber superior..... 2°75 "66| 5°66 5°62] 3:0 
5} 3-1 2°7 2°25 


1 

5 

2 fy) inferior .....] 1°8 2: 
Distance from Shell when placed 

3 


8 
m Mortar to muzzle of piece.... 2°70 5 | 7°25 3°5 73 
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Ranges obtained with Conical aud Gomer 53 Inch Mortars, 
at Experiments carried on by the Permanent Artillery 
Select Committee in 1839. 


ConIcAL. | GomER. 
Range. 1 oe Range. ee 
Charge. |————---—- . te —- : so. 
a vo bran) is » ov 
co ° as | @& & . gC & = 
S ~ - vy ~ oOo 
3 a re Ss i a] 43 = ie 
S = 3 2 | Be | (oo So 2 v © 
a mC ra QR o few i jo Oo 
ee ee eee ee Be ae ee 
= ozs. | drs. |yards. ;yards. | yards. yards yards. jyards. |yards. yards. 
1 2 0 ) 3 200 0 2 132 
2 0 0 0 4 162 0 2 136 
3 0 0 2 0 204: 42 0 2 145 20 
4 0 0 0 6 198 0 2 145 
5) 0 0 0 4 189 0 4 150 
6 0 0 0 3 168 0 1 152 
1 2 4 0 1 212 0 6 147 
2 0 0 1 0 196 0 2 146 
3 0 0 3 0 204 28 0 2 155 15 
4 0 0 lijne 218 0 4 140 
5 0 0 1 0 219 0 4 144 
6 0 0 2 0 224 0 2 152 
1 2 8 0 1 24-4 0 3 180 
2 0 0 0 1 228 0 3 176 
3 0 0 0 3 247 19 line 185 18 
4 0 0 0 3 231 ; 0 + 189 
b) 0 0 0 4 240 line 178 
6 0 0 0 1 230 0 1 187 
1 2 12 0 2 268 3 0 189 
2 0 0 0 4 244: 7 191 
3 0 0 0 3 252 36 0 8 217 28 
4 0 0 0 2 280 lilne 208 
5 0 0 0 6 276 0 4 208 
6 0 0 0 3 256 0 2 204 
1 3 0 2 0 297 0 2 228 
2 0 0. line 304 lijne 221 
3 0 0 lilne 292 71 4 236 22 
4 0 0 3 0 290 lilne 233 
5) 0 0 lijne 361 lijne 239 
6 0 0 1 0 316 217 
1 3 4: 3 0 360 0 4: 232 
2 0 0 4 0 347 0 5) 24:2 
3 0 0 6 0 376 66 line 261 42 
4 0 0 5 0 368 0 6 251 
Hi) 0 0) 0 3 345 0 4 248 
6 0 0 6 0 310 , 4 0 219 
~ J] 3 8 lijne ait 0 5) 256 
2 0 0 0 418 0 3 261 
3 0 0 0 2 400 83 0 6 270 27 
4 0 0 11 0 427 0 1 253 
5) 0 0 10 0 377 1 0 258 
6 0 0 8 0 386 0 2 280 


r Charge. 
"sS 
q 
3 
°o 
jor 
Cet 
os pas = 
(=) 
>, ozs. | ars. 
1 3 12 
2 0 0 
3 0 0 
4 0 0 
i) 0 0 
6 0 0 
1 4 0 
2 0 0 
3 | 0 0 
4 0 0 
5 | FO 0 
6 0 0 
1 4 4 
2 0 0 
3 0 0 
4, 0 0 
5 0 0 
6 0 0 
1 4 8 
2 0 0 
3 0 0 
4. 0 0 
3 0 0 
6| 0 0 
1 4 12 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
6 0 0 
1 5 0 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
6 0 0 
1 5 4 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
§ 0 0 
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1839. 
( Continued. ) 
ConrIcaL. 
Range. os 
o nae 
Sec? Shee 
Ay o “2 oe 
aw rm A oO 
yards. |yards.| yards. |yards. 
7 F0 440 
4 0 476 
6 0 452 60 
6 0 467 
4: 0 500 
16 0 476 
li{ne 537 
I6 0 546 
6 0 508 60 
0 8 490 
3 0 550 
4: 0 496 
22 0 533 
15 0 570 
8 0 561l | 129 
23 0 662 
0 2 568 
17 0 620 
11 0 610 
6 0 620 
0 8 622 84 
2 0 694 
0 6 655 
8 0 671 
9 0 | 624 
28 0 655 
23 0 731 120 
9 0 700 
22 0 744 
10 0 650 
30 0 836 
7 0 776 
30 0 759 77 
25 0 778 
1 0 820 
40 0. 805 
0 26 854 
22 0 854 
0 7 894 52 
4 0 842 
0 5 880 
0 18 850 


GOMER. | 
Range. oy | 
ais asi > 
: 9 “5 
~ os 
8) ea ees 
a A ls 
yards. |yards.| yards. |yards. 
0 4 258 
lijne 240 
0 6 251 30 
0 3 270 
2 ) 264 
3 0 25+ 
0 14 259 
0 9 295 
0 17 292 51 
0 8 310 
0 4 296 
3 0 291 
0 16 309 
lilne 334 
0 2 315 35 
li/ne 314 
0 8 340 
0 ; 342 
lilne 364 
12 367 
1 0 343 25 
line 3842 
361 
lijne 346 
4 0 398 
line 378 
0 8 348 50 
0 2 390 
8 0 379 
0 4 365 
0 19 344: 
0 8 397 
0 18 350 66 
16 0 410 
6 0 377 
0 4. 348 
8 0 461 
0 11 429 
liine 425 65 
0 13 480 
8 0 490 
ll 0 484 


1839. 
( Continued. ) 
CONICAL. GoMER. 
Range. te Range. el, 

’ Charge. ce 3 s e Mea sie es . 3 
4 8 |e $8 |e 
= a S os 3 = os 
3 S 5 8 co | 3 s& ae 
° oo Oo 2 ae ee “o z Le 
= ma | wa A 18 a A 16 
Oo ee | re ee ree NC a ee (nen 
2 ozs. | drs. vaca vans: yards. |yards. lyards, |yards.} yards, .|yards. 

1 5 8 16 0 900 line 452 
2 0 0 0 21 961 0 5 440 
3 0 0 5 0 864 | 151 0 7 437 37 
4 0 0 0 20 863 0 12 458 
5 0 0 115 0 864 0 4 468 
6 0 0 0 10 1014 0 9 474 

1 5) 12 110 0 1020 0 2 500 
2 0 0 40 0 1022 6 0 501 
3 0 0 0 3 1060 | 118 0 1] 410 | 124 
4, 0 0 0 3 981 0 23 412 
5 0 0 20 0 942 0 8 534 
6 0 0 38 0 1038 6 0 4:58 

1 6 0 60 0 1077 0 6 467 
2 0 6 0 42 993 0 24 606 
3 0 0 0 09 1111 161 0 16 460 50 
4 0 0 liine 1030 0 10 465 
7) 0 0 0 950 1] 0 505 
6 0 0 46 0 970 2 - 0 510 
l 6 4 20 0 1135 12 0 557 
2 0 0 23 0 1100 0 14 546 
3 0 0 39 0 1129 62 16 0 37 39 
4 0 0 0 9 1110 0 29 061 
5 0 0 0 27 1084 0 28 5/2 
6 0 0 0 34 1073 0 28 576 
l 6 8 0 53 1121] 1 0 535 
2 0 0 0 23 1197 27 0 570 
3 0 0 0 30 1145 76 lilne 588 45 
4 0 0 20 0 1166 0 l 534 
=) 0 0 0 | 20 1150 8 0 586 
6 0 0 36 0 1194 0 10 568 
1 6 12 60 0 1185 1 0 647 
2 0 0 100 0 1118 0 20 613 
8 0 0 160 0 1225 149 0 15 603 | 105 
4 0 0 0 22 1243 0 17 653 
5 0 0 0 10 1094 8 0 658 
6 0 0 62 0 1095 lilne 636 
1 0 
2 0 
3 0 
4 0 
5 0 
6 0 


(Signed) F. BLUNDELL, Major. 
Actg. Director Artillery Depot. 
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SEPTEMBER 1853. 

Table shewing the comparative Ranges obtained with similar elevations and 
charges, from the Madras Conical (cast at Fort Wiliam) and Bengal Go- 
mer chambered Mortars, (54 Inch) at Experimental Practice carried on 
by the Permanent Artillery Select Committee in September 1853. 


Mapras | BENGAL 

ConiIcaL. GOMER. 

Charge. Range. Range. 
Me- : Me- 
(Real. dium. | Real. dium. 


en 
Set ed 


owe | eee 
nee | meee ete fe eee eee 


190 84 
*205 101 
2 186 | 186 162 | 100 
*207 396 
182 98 
243 106 
243 *36 
2) 4 | *229 | 243 99 | 104 
243 *123 
{ #253 108 
278 139 
291 147 
2/ 8 | "315 | 284 #84 | 137 
284 124 
*230 #105 
* 444 *132 
401 111 
2(12; 401 | 410 109 | 116 
#476 #152 
427 128 
*54] 134 
506 133 
3 530 | 507 130 | 132 
486 #221 
*455 #143 
569 #125 
649 *138 
3} 45 *484 | 606 131 | 131 
599 132 
*440 129 
679 154 
659 *166 
3] 8] 638 | 659 143 | 150 
#593 153 
#553 #24] 
*834 160 | 
+806 *148 
3|12{ 767 | 756 | *174 1 168 
749 161 
752 168 
798 *166 
#610 *189 
4 793 | 789 177 | 175 
*818 171 
776 176 
*823 198 
746 198 
4| 4] 852 | 872 | *202 | 198 
894 *195 
869 199 


New 5} Iuch Shell: 


Elevation 45°. 


MADRAS BENGAL 

ConlicaL. | GomER. 

Charge, Range. | Range. 
Me- ! Me- 
Real. laium. Re#!- laium. 


ozs. drs. lyards. yards. yards. lyards. 


952 *202 
972 209 
4| 8] *902 | 964] 210] 208 
968 *238 
#910 206 
955 *32] 
*926 «242 
4} 12; 974] 9621 290] 276 
958 271 
*982 267 
*1047 266 
1015 270 
5 |... | 1009 | 1015 | #336! 9274 
1022 290 
not fd *319 
1072 #357 
1079 308 
5 | 4] 1089 | 1080 | 357] 308 |_; 
*1112 308 oO 
*1098 *260 a 
oie [rae ie ee ee 
1050 * 430 
1046 350 “ 
5 | 8{ 1070} 1055 | #500) 872 (= 
*10006 390 
* eo 
ae 1160 376 __ 
1180 470 
#1096 0404 
5 | 12 |*1100] 1200 | 454] 459 °° 
1220 #520 a 
1260 452 ps 
es Se nia eee ae 
1250 #470 3 
1240 430 > 
1250 | 1247 | #560 440 I 
*1184] | 450 
"1210 440 
*1350 480 
1340 #550 
6} 8 |*)295 | 1341 | 510! 493 
1340 490 
1344 #590 
1420 550 
*1396 560 
7 1420 | 1422 | 520! 543 
®1125 *660 
1425 #610 


g the mean range; the three rounds approximating closest to each other 


* These ranges are not included in estimatin 


have been taken to fix the average. 


Windage minimised in the Gomer Chamber by construction.—Windage in Conical Cham- 


(Signed) G. W. Y. SIMPSON, Major, 
Director Artillery Depot. 


ber Mortar, °05. 
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SEPTEMBER 1853. 


Table shewing the comparative equability of proximate Ranges obtained from 


the Madras Conical and Bengal Gomer chambered Mortars (53 Inch) at 


experiments carried on by the Permanent Artillery Select Committee in 
September 1853. 


MADRAS CUNICAL. BENGAL GOMER. l 
Range. Greatest Range. Greatest +: | 
Real. _ Medium. {difference.| Real. , Meditun, dificr-nee. Reeee Py te orof ; 
yards. yards. yards. yaids. yards. yards | | 
190 198 ae | 
a 205 198 | S| 
186 186 25 a 202 198 7 |Gomer. oY 
a 207 a 195 | cS 
182 199 | | 8 
2430 | ; 262 ie 
243 270 | ~ 
a 229 243 24 a 336 274 74 =|Conical. - 
213 290 o 
a 253 a 319 = 
273 oes (ee Sa = 
29{ a 242 & 
@ 815 284 52 290 276 79 ~=|Conical s 
wS4 a7 & 
acd 267 A 
“aes 400 a | 
401 a 320 aS 
401 410 75 410 400 90 Conical. na | 
| a 476 391 = 
427 a 354 3 
aid} 480 . 
50G @ 550 a 
E30 507 86 510 493 110 |Conical, | A 
486 490 2 | 
a 455 a 590 ee 
679 a 620 Ne | 
649 640 a) 
633 659 126 670 660 130 Conical. a 
a 598 670 | | z 
a33 a 750 3 
=r) el | meme TT: ca | 
a 806 a 880 2 
767 756 85 750 760 130 Conical. ~ 
749 770 =f 
752 i 760 - 
78 a 850 E 
a 6i0 770 wa 
793 789 208 800 777 150 Gomer. e 
a 818 : a 700 = 
776 700 Sa 
Ere? eS o 
a 523 a §50 = te 
a 746 al000 co 
852 872 148 875 878 150 = |Conical. =a 
| 869 870 2S 
952 a 900 ane 
972 a 892 na 
a 902 964 70 964 968 91 |Conical. ae 
: os 
968 958 =e 
a 910 ! 983 Ra | 
al047 a 942 ® g 
1015 a 930 23 
1009 1015 43 1029 1030 118 Conical. eH ee 
1002 1048 Jes 
nof found. 1014 a 


i 


(Signed) G. W. Y. SIMPSON, Major, 
Director Artillery Depod. 


eo 


. Glee ween | ee Oe 
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SEPTEMBER 1853. 


Table shewing the comparative Ranges obtained with similar elevations and 
charges, from the Madras and Bengal Gomer chambered Mortars, (5} 
Inch) at Experiments carried on by the Permanent Artillery Select Com- 
mittee in September 1853. 


MADRAS BENGAL MADRAS BENGAL 
GoMER. GOMER. GoMER. | GomER. 
Charge. Range. Range. Range | Range 
ee ee Ps 
Me- Me- Me- | _ Me- bd 
Real. | aium.| Real. dium. Real. lium Beal ‘dium 4 
Sahel yards jyards. yards. yards. ozs. drs. lyards. lyards yards. yards. Ps 
a 171 i 84 38y ‘a 202 o 
144 10) 388 209 a 
2)... | 145 | 144 162 | 100 8 |2 374 | 3888] 210] 208| ° 
142 a 96 388 a 238 a 
2 134 | 98 a 391 206 3 
la ts4 106 | 413 @ 321 2 
a 234 a 86 ou4 a 242 ie 
21] 4] 154! 152 99 | 104 12 |a 380 | 404] 290} 276] 2 
156 @ 123 308 271 a 
146 108 4u4 267 i} 
eS |) ~—eeeees CASTES ———eweees Gee, | 4 eee &p 
188 139 424 262 sg 
a 149 147 430 a7 = 
2! gs] 172) 181 la 84] 187 420 | 425 a 336, 274] & 
a 158 124 a 454 | 290 4 
182 a 105 a 447 '@ 319 1 5 
meen | sonccerene | Cxmmenencns | qgmmmcasnanesanas | ny ———— | ne | eee a ry 
167 a 132 462 a 357 | es 
173 1 458 308 2 
2112 Ia 154} 167 109 | 116 41a 448} 460| 3:7] 9308 5 
160 @ 152 459 308 2 
a 150 128 a 498 a 260 
eres | cess | eneseceeces | “Eewgees —e | ee eee | eee ewe 4) 
207 134 506 a 430 gE 
199 133 a 516 350 ~ 
3] ... |@ 173 | 203 130 | 1382 8 la 516 | 502 l@ 500 | 372 s 
@ 188 a 12! 500 390 S 
203 a 143 499 876 é 
a@ 197 @ 125 569 470 
@ 304 a 1388 538 a 404 é 
3) 4| 270 | 252 | 131 | 181 12 la 513 | 550) 454/| 459] § 
244 132 - a@ 604 a 520 =| 
242 129 543 452 2 
eee | come | gees | SD ED en —ae we 
a 312 154 a 612 a 470 &o 
274 a 166 641 430 a 
3; 8] 254 ; 259 148 | 150 558} 583 ja 560 | 440 3 
250 153 552 450 a. 
@ 316 a 141 @ 631 ; 440 @ e 
a 242 160 a 694 480 & @ 
253 a 148 | a 550 gs 
3 | 12] ogg | 274 Ia 174 | 168 8 la 629 | 652] 510] 493] 32 
280 161 652 420 S 
a 340 | 168 652 a 590 ee 
are uaa eee | ee Ape dee ean De 
368 6 704 550 = 
‘ 348 9 @ 80) 560 v 5 
4 a 396: 336 177 | 175 704] 711] 529] 543] 344 
332 | 17! a@ 725 a 660 2 
=] 
327 176 724 a 610 Bg 
i | eee | | SO 
378 198 a 791 a 750 o 2 
358 198 841 a 750 2s 
4) 4 @ 338 | 377 Ia 202 | 198 8 2 850) B81} 710] goo] & 
a 408 a 195 825 670 ‘ 
| 394 199 827 690 
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SEPTEMBER 1853. 


(Continued, ) 
MADRAS BENGAL Mapras BENGALs 
GoueER. GoMER. GoMER. GomMER. 
Charge.| Range. Range. , Charge. Range. - Range. 
Me- Me- Me- Me- uM 
Real. aia: Real. dian: Real. an: Real. diam EI 
eee — eee —— | <emereme eens | amen ere 
ozs. drs. Yards. yards.) yards.|yards. ozs. idrs. |yards.|yards. lyards. yards, P= 
a 900 
a 892 
964 968 
oon | 
983 
a 942 
a 930 
1029 | 10380 
1048 
1014 


eee | coe | ens | oes | geen | gence 


1059 870 


a These ranges are not included in estimating the mean range ; the three rounds approxi. - 
Mating closest to each other have been taken to fix the average. 
The new 53 Inch Shell was used throughout the Experiments. 


(Signed) G. W. Y. SIMPSON, Major, . 
Director Artillery Depot. 


20 


SEPTEMBER 1854 


Table shewing the Ranges obtained at 45° Elevation with the lengthened 5} 
Inch Gomer Chambered Brass Mortar recently received from Bengal, and 
the Madras 5} Inch Conical Chambered Brass Mortar. The new 5} Inch 
Shells were used for this Experimental Practice. The olject in view being 
to ascertain the comparative steadiness and regularity of the two pieces at 
equal ranges. " 


New BencaL GoMER. MapRas ConicaL. = 
eee RTEC sas 7) 
Range.| Distance.'+ Range.) Distance. | g 
“ —---|—__—_—- [|S ae eee i 
“a ° : ae ° + oO ome 
8i8 |2 iS e/3/3 2418 |S Ble] 3 |S lee) Bs 
(OC [& ela la |e O [OS |& |MiAlR |e jo | e, 
oS | | (| | — | — | I || I | ee 
6 lal slS(sl4al a] @ | | [als olal el] a) of | a | se 
£ slgisizigje/ eo) 2) 4 SBEIE (EL 2/3/23 
1 11| of 0| 4} 560 10/ 0 o| 12| 484 
2 | 6] O11) 0130] oO} 547] 597) 187| 3] 4/10) 9] lime | 435) 506] 165!Gomer. 
3 12} 0} liine | 684 ll} 0} O| 4 0 
1| | {1230141 of 742) | | | fisl ol ol ai 822 
2 | 71 0113] O} 5} Of 820' 787] 78] 4) 0j13]} 0} 11) 0} 800) 805] 29/Conical. 
3 13} 0}14| o| 798 13} 0| 7} O|} 793 


1 15130! 0| 16|1024| 15/ o| 41] 0| 984 
2 | 8) 0115/30/18} 0} 997] 988] 82! 4/14/15 30] 49} 0/1044/1009] 60\Conical. 
3 14/30} 1] o| 942 15| 0| 12, 0 
1]! | (i7tol of sie) | | | (171 0| ol1z4l1086 
2 | 9} 0/16] 0} 6] 0116811159] 25] 5)10/17] 0} 50] 0|1160/1127| 74/Gomer. 
3 18; 0136} 01141 17| 0 27| 0/1136 
1] | {19| of 0} s2|1294 ~| lis! 0 37| oll3is| 
2 {10| 0j19| 0119) 0/1319/1308| 26] 6| 7/19} 0 14] 0/1397'1341| 82/Gomer. 
3 19| 0} 0| 54/1312 18} 0 o| 55|131) 

19! o| o| 14/1375 ~ | lool 0. ol 42iz44o] 


2 |11) 0/20] 0/19) 0/1468,1419} 93) 7) 0/19) 0, 0) 23/13893}1401] 74 Conical 


3 20| 0| 0110611415 18| 0; Of 2/1368 
1 ail o| 0} 5411568 ~ | lao! 0} 0} 5011450 
2 |12| 0120| 0/27] 0(1489 1521 79] 7| 8|20| 0) 7| 0)1504|1489| 63; Conical. 
31 1 lailolo 6l1505' 22| 01100! 0/1531 | 


6th October 1854.—The Gomer Chambered Mortar when fired with 8 ozs. Pow- 
der turned completely over, and struck the rear transom. This was afterwards 
obviated by peeing a rope loosely over the chase of the Mortar, and securing the 
ends to the Elevating Screw Transom. The Mortar and Bed at subsequent fir- 
ings made a clean jump from one end of the Platform to the other. 


(Signed) G. ROWLANDSON Major, 
Acting Divector Arty. Depot. 


(Signed) G. CONRAN, Brigadier, 
Commandant of Artillery. 


ARTILLERY DEpot, 
Sarnt Tuoomas’ Mount, 


ARTILLERY Heap sen, 
Tth September 1854. 
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SEPTEMBER 1854. 


Table shewing the comparative Ranges obtained with similar 
Elevations and Charges from the Madras (Conical, Madras 
Gomer, Short Bengal Gomer, and new Bengai Gomer Cham- 
bered 54 Inch Brass Mortars. 


New Bengal 
Madras Madras Short Gomer Chamber. 
reamed | Bengal 


Conical. 
upGomer| Gomer. Range. 


RemMakxs. 


vn ; 

=| g | Medium | Medium| Medium | _, E 

3 m | Range. | Range. | Range. | 4 | 2 | 3 

“| = o 1 2 

“S| 0 fm |/o | = 

cS “in| yards. | yards. | yards. |S. |P.lyds. |yds. 
o/c 


2, 0 186 144 100 5j15) 161) 165 


8} 0) 305 
4); 0 789 336 175 8| 0; 370) 338 
8| 0} 338 
10} 0} 498 
5: 0} 1015 425 274 110| O| 461) 459 
9130; 420 
}2| 0} 658 
6| 0| 1247 583 440 {12! 0| 672] 672 
12115| 686 
13) 0} 839 
71 O| 1422 7i1 543 |13) 0} 844) 844 
13:15} 848 


ee eh Bee ene 


en Se ee 


H 
wwe | core | corom | comm! ome | wim 


(Signed) G. ROWLANDSON, Major, 
Acting Director Artillery Depot, 


(Signed) G. CONRAN, Brigadier, 
Commandant of Artillery. 


St. Tuomas’ Mount, 


Artittery Depot, } 
27th September 1854. 
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FEBRUARY 1856. 


REMARKS. 


In submitting the result of the experimental practice to 
test the compzrative merits of the new 5} inch Mortar of in- 
creased length and weight, cast at the Gun Carriage Manu- 
factory, Madras, with the old pattern 54 inch Conical Cham- 
ber Mortar, cast in Bengal, I may notice the following points 
which are not without interest. 


The new Mortar is 18°1 inches long, and diameter of bore 5°66 inches. 

The old Mortar is 13 3 and 5 563 ,, 

The superficial measurement of the chamber of the new Mortar is 47°642z, 
with a capacity of 29°490 ; and the superficial measurement of the chamber of the 
Other 35°82214, with a capacity 19°1363. 


Now it is unquestionable that the increased length of the 
new Mortar by giving a longer cylinder for the action of the 
elastic gas upon the shells, that is a longer duration of that 
action, would, all other conditions being the same, have given 
a longer range also. It has not done so ;—and the “ reason 
why” is equally unquestionable. In constructing this new 
piece, the following deviations from the old pattern have 
neutralized the advantage of the increased length of bore. 
First the increased windage of 5°66 instead of 5°62 or 5°68, 
so increasing the measure of the windage ring by ‘03, and 
secondly, by increasing the interior capacity of the chamber 
of the new Mortar, and so, decreasing the density of the gas 
evolved on the inflammation of similar charges. and also by 
exposing the gas to a larger cooling surface of chamber, and 
abstracting from it some degree of heat, the expansive force 
of the fluid which is due to its high temperature is further 
lessened.—In other words, the ill effects of larger windage, 
and larger chamber, have neutralized the good results which 
must otherwise have followed the increased length of cylinder 
_ yecommended by the Artillery Select Committee in Meeting 

182, Article 672—16th September 1853. 


The strikingly equable character of the ranges with both 
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pieces is deserving of attentien—the more so, as there is rca- 
son to apprehend that this piece of Ordnance is undervalued 
by some of our brother Artillerists. A piece which four 
men can move with its bed from position to position, and 
which has an efiective range with a 24 Pdr. shell of nearly 
one mile, would in any country, and in any service have 
claims on consideration, but in this country its value, when 
properly constructed and handled, is higher still. 


The initial velocities due to the 8} oz. charges were so 
considerable that I was induced to test the two pieces further 
by a Ricochet Practice at those elevations which would be 
effective against Infantry, against Cavalry, and to ricochet 
Field works. The result is extremely satisfactory, as will 
appear from the Record. 

The distances preflxed by ant shew the former ranges (in 
1853) obtained by this same ‘*) Mortar, with similar charges 
and elevations, and establish its character for equability of 
range. 

(Signed) G. W. Y. Simpson, Major, 


Director Artillery Depot. 
ARTILLERY DEPOT, 


20th March 1856. 
MEMORANDUM OF THE SUPERFICIES AND CONTENTS OF THE 
CHAMBERS OF THE UDERMENTIONED Mortars. 
53 Inch Madras Conical. 

G. Hutchinson, Fort William 1833, No. 75. 
Superficies of chamber............cccccceceeecseseesesceeees 35°8221. 
Content of Be "Hate aueenSaaiona ane ilomtan toneitase 19°1363. 

‘53 Inch Bengal Gomer (long.) 
Cossipore 1853, No. 1. — 

Superficies of chamber..............:ssesecsssveeseeveeseess 719°526. 
Content of re ee ey ree TUTAS 
53 Inch Madras Conical (Experimental.) 

J. M. 1855, Gun Carriage Manufactory. 
Superficies of chamber..............ccc.scscscecsserenes ro. 47°642, 
Content of sg,  _caaeualeneedstentneaaeseenseumeuds ».. 29°490. 
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Experimental Practice, carried on at Trichinopoly under Major 
G. Rowlandson, Commanding Artillery Southern Division- 


The proximity of hills, between two and three miles dis- 
tance, affording favorable opportunity for practice with mor- 
ters, throwing shells from the plain on to hills and vice versa, 
and also from the summit of the highest hill on to another at 
some distance, with the concurrerce of the Authorities, 
Civil and Military, advantage was accordingly taken of it 
and the results are shown in the annexed Report. On the 
first day, all Officers and Non Commissioned Officers of 
Horse and Foot Artillery, the latter being carried on their 
waggons, and a party from the Troop mounted, starting 
early, dismounted the mortars 1-8 inch and 2-4 ? inch in bat- 
tery under a bank. The distance meanwhile being ascertain- 
ed by a Pocket Sextant and four rounds fired, until the 
Practice proved satisfactory ;—each Officer in charge, giving 
charges and elevation to his own piece. 


On the second morning, the same was repeated. only at a 
more distant position and with two more 42 inch mortars. 


On the third morning only the small mortars were taken 
out, and on arriving at the foot of the highest hill (ascertain- 
ed by the Sextant to be about 150 feet perpendicular height) 
they were slung on bamboos, and rapidly carried by the men 
to the summit, the ascent being very rugged and steep and 
thence played on a hill, computed, by Sextant to be about 
six hundred yards distant, the mortars being fired both with 
high and low elevations. Two rounds were also fired at a 
flag pitched on the plain at random, and fire opened at a 
distance es‘imated by the eye only. The Practice was over 
each morning about 8 o'clock, and great interest was taken 
by all Ranks in it, from the novelty and practical utility 
of the instruction derived from it: and it would doubtless 
conduce very much to the value and interest of our Annual 
Practice if advantage were taken of the peculiarities of the 
various stations, and their neighbourhood to afford practical 
instruction in the less regular, but in this country much 
oftener needed application of our arms, than the formal and 
systematic operations adhered to in our Annual plan of 
Practice. | 


(Signed) G. Rowxianpson, Captain, (Major) 

A 4 Commanding Arty. Sn. Division. 

TRICHINOPOLY, : 
March 31st, 1856. 
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GENERAL OBS¢RVATIONS. 


On the Practice carried on at Trichinopoly in the year 1856. 


In conformity with para 10, of Memorandum appended to 
plan of Practice inviting Officers to offer suggestions on mat- 
ters relating to Practice, I beg respectfully to submit for the 
consideration of the Commandant of Artillery, the expediency 
of a greater variety in the Practice for the breaching guns ; 
the sameness and monotony of firing so many days at a fixed 
distance, being felt very irksome by all ranks. If the dis- 
tance commenced at 800 yards, and were gradually reduced, 
after three days firing 200 yards each time until they came 
to 200 yards from the butt; with a different kind of battery 
at each distance, viz. Ist en-barbette, 2d half sunken, 3d 
sunken, and 4th raised (by which time the mortars would be 
firing at their longest ranges) it would greatly enhance the 
interest and value of the practice. The direction of the 
Ricochet battery might be easily arranged so as not to inter- 
fere with this object ; and at this Station, the traverses, have 
been raised in a direction diverging from the butt, and so, 
obviating all interference with the breaching gun practice. 
The mortar range is equally susceptible of change in direc- 
tion. The practice of the 43 inch mortars, in the absence 
of any instructions, has been designed to furnish data for 
tables at all charges and elevations somewhat similar to those 
for the 53 inch at page 5 of last edition of Gunner’s Assist- 
ant,—a desideration much felt, in the use of these useful 


little pieces, 
(Signed) G. Rowxannpson, Captain, (Major) 


Commanding Arty. Sn. Division. 


TRICHINOPOLY, 
March 31st, 1856. 
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Abstract Report on Spherical Case Shot Fuzes, received from the 
Arsenal at Seetabuldee and submitied to Proof at Kamptee, 


agreeably to instructions received from the Military Board. 


The time was taken by a standard Pendulum received from 


N. B.—The length of each Fuze was carefully taken, first 
the Arsenal for that purpose. 


by counting the divisions marked on it, and afterwards by 


measurement with a pair of compasses. 
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GENERAL REMARKS. 
The Fuzes of 1825 are considered serviceable. 
do. 1826 do. 
do. 1827 do. 
but are badly graduated. 
The Fuzes of 1828 are considered serviceable. 
do. 1829 do. 
do. 1830 do. The Fuzes of this year 
are badly graduated and many burnt longer than the regu- 
lated time. 
The Fuzes of 1831 none submitted. 
do. 1832 may be considered serviceable, but 
they are of different kinds of wood, the composition driven 


to different lengths, and the fuzes generally burnt longer 
than the regulated time. 
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The Fuzes received from the Arsenal which are not mentioned 
in the Board’s letter. 


These fuzes are of a bad shape, the com- 
position is not driven in the centre of many 


Fuzes of different years 
varying from 1816 to 1819. 


of them, and they generally burnt much too long beyond 
the regulated time. The whole of these fuzes are consider- 
ed unserviceable. 


ae camuntenecies These fuzes are much blackened appa- 
having circles graduated 


bat wo ciher Guarke op. rently from the length of time they have 
i been in store; the composition is com- 
pletely decayed ; none of them burnt a second. The whole 
of the fuzes of this description are considered unserviceable. 

The upper circle was not distinguishable on many of the 
fuzes submitted to proof. 


(Signed) J. W. Crocean, Lieut. Col., 
Comg. Arty. Nagpore Force. 
KampTEE, April 1856. 


Abstract Report of Experiments at the Artillery Depot, with 54 
inch Spherical Case Shot Fuzes, received from the Commissary 
of Ordnance Nagpore Force. as per Extract from the Proceed- 
ings of the Military Board No. 6477, under date 12th March 
1856. | 


Twenty Fuzes of each year were taken indiscriminately 
from the number received, result of burning noted below. 


‘ 
JE Time of burning. 
ae 
g|2 |———____ 
« ki © 
2 42/2 igs Zils les 
6 \rS 5B |$0 1c0 |S 150 |& [62 Remarks. 
weg ed fe leet fem | ee let 
PSS _ te 
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a |tlseol § {2 
£ < 6&8 ra] S pa e! e . 
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Z |W |e aR |QIRIQIAIAIA IA 
: 6 2} 4) 1) 1{ 0} 3] 0} Two Fuzes of each year were split length- 
rm = ° 51 3} 9! 7} O| 3) 5) 2) ways, the composition in the whole appeared 
S'S) i 1! 6] 3] 3ito be firmly and uniformly driven. The 
3 > 1c 52 + 3} 3] 2 en 
Seo] & 5 11| 4/10:17'11] 9/15 Fuzes were made of beech and exhibited the 
wa GS 1,8 ° if o| o| olsuperiority of that description of wood in 
oO Zim | Z 44 1; 0) 0 Ol preserving the composition; the oldest o 
as SSS ele the Fuzes under trial having been driven 
No “> 
~ Total..J20!20/20'20'20'!20'20'31 years since. 
ARTILLERY DEPOT, (Signed) G. W. Y. Simpson. Major, 
Sarnt Tuomas’ Mount. ; Director Artillery Depot. 
13th May 1856. (Signed) A. SHiRREFF, Brigadier, 


Commandant of Artillery. 
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Sinde Rifle Practice. 

We have great pleasure in publishing the following ac- 
count—from the very best authority—of some singularly in- 
teresting practice which took place at Kurrachee very recent- 
ly with Colonel Jacob’s Rifle Shells :— 

Memorandum of Rifle Practice. 


On the 23d August 1853,* an ammunition waggon was 
constructed out of an old country cart, with a box on it 
about the size of a pair of the ordinary ammunition boxes in 
use with a field battery. 


The dimensions of the side of the box towards the rifle- 
men were four feet long by two feet high, the front of the 
box (the side towards the shooters) was 14 inches thick, the 
other sides and lid one inch thick, of common deal. The 
box was filled with damaged gunpowder in cotton bags, each 
containing 2lbs., the whole charge being about 100 lbs. 
The box was properly secured, and was covered outside with 
tarpaulin nailed over it. The cart thus prepared was placed 
at the foot of the butt touching the wall, and was then fired 
at with Colonel Jacob’s percussion rifle shells at twelve hun- 
dred yards distance (1200 yards) by four gentlemen men- 
tioned below. 

Mr. Gibbs, using a little double 32 gauge rifle by Witton 
and Daw. 

Captain Gibbard, rifle, double 16 gauge, Manton. 

Colunel Jacob, rifle, double, 24 gauge, Manton. 

Captain Scott, rifle, double Army rifle 24 gauge. 


The morning was very cloudy—it appeared about to rain. 
The butt itself looked dim and hazy,—the cart was not very 
distinctly visible, and it required a practised eye to see the 
box at all. The morning was so dark and the weather alto- 
gether so unfavorable that after a few rounds it was propos- 
ed to defer the experiment till another day. Nearly thirty 
_ shells in all had been fired without exploding the powder. 


* So published. Query 1856? 
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The shells were heard to burst with a loud report. Many 
appeared to strike the cart or very near to it, but it was too 
dark to see exactly where they struck ; when the ninth shell 
from Mr. Gibb’s rifle (32 gauge only) struck the box, and 
exploded the powder with the most brilliant effect. 


The experiment was the more successful as the circum- 
stances were as unfavorable as possible to the riflemen. 
Among the gentlemen present at this experiment were, 


Colonel Trevelyan, Artillery, 
Captain Gibbard, - 
Scott, A. D.C. 


Dunsterville, 


99 
+B) 

Mr, Cavanagh, 

Mr. Maher, 

Mr. Gibbs, 

Colonel Jacob, 

The Reverend Mr. Gell, 

Captain Thatcher, and others. 

Notwithstanding the perfect success of this experiment, and 
the repeatedly observed fact that the rifle shells were as ef. 
fective at 1600 or even 1800 yards as at 1200, it was still 
supposed by some Officers that the manner in which the 
shot and cartridges are packed in the Artillery ammunition 
waggons would prevent the possibility of the rifle shells 
reaching the powder, even if they burst among the shot in 
the boxes. 

To test this opinion, a waggon was now prepared with 
four boxes on it, similar in all respects to those of an ordi- 
nary ammunition waggon of a field battery; these boxes 
were packed with round shot, cartridges, &c. exactly like 
those of a regular field battery, and all being properly ar- 
ranged, on the morning of the 25th August proceedings were 
resumed. 

On this occasion as before the distance was 1200 yards. 
The riflemen were, | 
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Mr. Gibbs, using a double 16 gauge rifle Witton & Daw. 
Captain Gibbard, double 16 gauge, Manton. 

Captain Thatcher, single 16 gauge, Manton. 

Colonel Jacob, double 24 gauge, Manton. 

An occasional shot or two were fired by other parties. 


The morning was clearer than on the first day, and the 
practice was better. Nearly every shell appeared to strike — 
some part of the waggon, and the seventh shell from Cap- 
tain Gibbard’s rifle expluded one of the four ammunition 
boxes; from the violence of the explosion, the volume of 
smoke, and the burning substance scattered about, it was 
thought that the whole waggon had exploded, but when at 
Jast the smoke cleared away it was observed through a teles- 
eope that some boxes remained whole, and firing was re- 
sumed; the fifth shell from Colonel Jacob’s rifle entered 
another box and asecond explosion took place. There was 
now so much smoke and fire about the waggon, and the 
whole front of the butt, that it was thought unnecessary to 
continue the practice, and the company proceeded to the 
butt to examine the effect. Two boxes were found unex- 
ploded, though one had its lid blown off, but the waggon 
itself was burning strongly, the fire blazing up round one of 
the boxes, while burning wood, portfires &c. &c. were thick- 
ly scattered all over the ground—for a distance of nearly 
100 yards from the butt. It was evident that the neigh- 
bourhood was dangerous, and the spectators were warned off 
just in time, for hardly had they retired out of reach when 
the fire of the burning waggon reached the powder in one of 
the remaining boxes, and it exploded with stunning effect. 

The remaining box, with the lid blown off, strange to say, 
still remained in the middle of the burning debris, but ano- 
ther rifle shell was soon put through it and exploded this 
also. 


The waggon was of course totally destroyed, except the 
wheels, which were not much hurt, and it was quite evident 
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‘that the destruction of one waggon in this manner must 
cause that of a whole battery. There were present on this 
occasion the gentlemen mentioned below. 


General Scott, C. B. Captain Gibbard, 
Colonel Case, Mr. Gibbs, 

»  Lrevelyan, Lieut. Devitre, Artillery, 
Captain Scott, »  Devitre, 2d Eur. 
Lieut. Mainwaring, Sheik Ghoolam Hussein 
Captain Thatcher, Khan Saib Bahadoor, 
Serjeant Major Murry, Tieut. Finch, Engineers, 
Captain Marston, »  soady, do. 

Mr. Maher, »,  TLaylor, and others. 


Colonel Jacob, 


The result of these experiments is a corroboration of the 
statement that no field Artillery, as at present constituted, 
could live before a small body of marksmen plying it from 
a distance with these formidable missiles.— Bombay Gazette, 
September 1st, 1856. 


Report of 2 Trials of Execution with Enfield Muskets at long ran- 
ges, against, a Column of Infantry, and Light Field Artillery, at 
the School of Musketry at Hythe—Extracted from Colburn’s 
United Service Magazine, and Naval and Military Journal for 
August 1856. 
ist. Trial against a We will now recount the proceedings of 

Column of Infantry. a trial made at Hythe, to ascertain the 
amount of execution that may be expected at long ranges from 
a subdivision of thirty-five men against a battalion column 
of infantry, at quarter distance, the correct distance being 
unknown to the men. Out of the whole detachment ten had 
never fired with arifle musket before joining the establish- 
ment, and the remainder, except three who had been previ- 
ously trained at the school of musketry, had only fired from 
ten to thirty or forty rounds. 


te willbe 
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It has been ascertained by experiment that at the distance 
of 600 yards from the firing point the bullet of an Enfield 
rifle will fall six feet in passing over a space of sixty yards, 
whilst at 800 yards it will fall the same quantity in about 
forty yards. It is therefore obvious that much execution 
will be done against a battalion column by shots which, pas- 
sing over the front rank of the column, fall upon the com- 
panies in rear. 


As a battalion column of ten companies of thirty-five file 
per company will occupy from front to rear a space of about 
fifty yards, it follows that any bullet which at a distance of 
600 yards is projected so as to pass within five feet above the 
front rank, will still do execution upon the column, and also 
that any over-estimate of the distance which does not ex- 
ceed sixty, seventy, or eighty yards, will not necessarily cause 
the fire to miss a column of this depth, but that the shot will 
strike the column somewhere within the heads of the rear- 
most ranks ; on the other hand, all shots which strike the 
ground short of the front rank, but within a few yards of it, 
will hit the column by ricochet. 


From this it is evident that although great accuracy in 
judging distance is necessary when firing at long ranges at a 
small object, such as the bull’s-eye of a target, this is not the 
case when the object isa mass of infantry in column, whose 
depth affords a large margin on either side for the apprecia- 
tion of distance. Hence it appears that although the circum- 
stances of actual war must place the soldier under many dis- 
advantages in respect to accurate firing, there are concomi- 
tant advantages attending the position and formation of the 
enemy’s line of battle which must always render the fire of a 
line of skirmishers, armed with a rifle musket, most murder- 
ous, and even insurmountable, provided they are trained to 
the use of their arms, 


In order to test practically the value of these considera- 
tions, the following trial was made against a double line of 
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targets, placed one behind another at a distance of fifty yards, 
to represent the front and rear of a column of infantry of ten 
companies at quarter distance. Each target was sixty feet in 
length by six in height, ora front of about thirty-five file. 
The front target was of cast iron, so that no shots could hit 
the linen target in rear except. such as had passed over the 
front target. The ground on which the target stood was 
perfectly level. In order to render the conditions of firing 
as nearly akin as possible to actual warfare, it was decided 
to conduct the practice as much as possible under the most 
disadvantageous circumstances :— 


Ist A day was selected for the practice when a heavy gale 
of wind was blowing right across the range; indeed, so 
strong was the wind that it was with the greatest difficulty 
the linen target could be made to stand, although the staves 
supporting it were buried three feet in the shingles. 


2d The men were taken out for three hours’s kirmishing 
practice before firing, so that they had already performed a 
hard day’s work before the practice commenced. 

3d Ten rounds of blank* ammunition had been fired out 
of each musket in the morning, and the arms were brought to 
the practice ground without cleaning, causing most of the 
bullets to stick hard in the barrel whilst loading. 


4th The targets were placed upon the shingles+, on which 
it had been found by frequent trials that fewer shots strike 
the target by ricochet than when bounding from ordinary 
soil or grass. 

5th The practice was conducted upon ground on which 
the men had never before heen exercised, and with totally 
different aspect from that of the ordinary practice-ground, 


* Blank cartridge always fouls the barrel more than ball cartridge. With the ball eart- 
ridge, the bullet partially clears the barrel in passing out of it; whereas with the blank 
cartridge the whole of the residuum adheres to the side of the barrel. 

e 


+ The practice-ground near Hythe is a vast expanse of shingles, from which the sea re- 
tired at a remote period. Itis perfectly level, and in all respects well suited to musketry 
practice. 
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the back-ground of the targets being an expanse of open 
sea, which is most unfavourable for the firing. 

6th When firing on ordinary soil, the dirt thrown up 
when the bullet strikes the earth indicates to the firer the 
effect of hisshot ; but when firing on the shingles, the soldier 
cannot see where his shot strikes, and he has therefore no 
means of correcting his elevation as the firing proceeds. The 
wind, moreover, was blowing strongly, and none of the shots 
could be heard when they struck the targets. 


The subdivision was divided into two sections, and was 
marched on the road to Dymchurch, from which the position 
of the targets could not be seen, except at intervals between 
the bushes ; they were extended behind some rising ground, 
the right section in skirmishing order, the left in support ; the 
whole then advanced until the skirmishing party reached a 
rising ground from which the targets first became visible 3 
they then halted, and the men commenced judging their own 
distance by the eye. After having fired ten rounds per man 
at this distance, which was afterwards ascertained to be 820 
yards, the section was advanced, expending another ten 
rounds in advancing 550 yards, when they again halted, and 
completed their thirty rounds per man. They were then 
relieved by the other section, which ffred ten rounds at this 
distance, ten retiring by alternate ranks, and the remaining 
rounds at the distance of about 800 yards. 


The total amount of ammunition fired by the thirty-five 
men was 1,050 rounds. It will be observed in this practice 
that the men were deprived of all clue to the distance, ex~ 
cepting so far as they might be able from previous practice 
to judge it by the eye, the whole tiial being conducted as if 
in the actual presence of an enemy. At the longer range it 
was judged necessary to make allowance for the wind, by 
aiming quite to the right edge of the target. __ 

On examining the targets, it was found that out of 1,050 
shots fired 379 had hit the foremost target, and 238 the rear 
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target, waking in all 617 hits, or a proportion of fifty-eight 
percent. Out of the 379 shots which hit the front target, 293 
were fair hits, and may therefore be considered as the result 
of accuracy in judging distance ; the proportion of fair hits 
to ricochets in the linen target could not be ascertained. 


Estimating the strength of the column at 700 men, and 
deducting one-tenth of the hits for shots which would pass 
between the files, or for men wounded by two bullets, it 
follows that out of the 700 men comprising the battalion, 
casualties would have occurred to the number of 550 men, 
who would either be killed or wounded, leaving a remainder 
of 150 men. When however, it is considered that a number 
of the shots would pierce two bodies it is not too much to 
suppose that the whole column would have been annihilated, 
and this by a subdivision not exceeding thirty-five men, each 
man expending thirty-rounds, or half the ammunition con- 
tained in his pouch. 


ja ea aesineetsaia We shall now see the proceedings of a 


piel ten trial to ascertain the probable amount of 


execution that might be expected at long ranges from a party 
of men who had passed through one course of training, firing 
at field-artillery coming into action. 


The firing party for this trial consisted of thirty file taken 
from the non-commissioned officers and privates of the Ist 
and 2d classes, who had just concluded a course of instruc- 
tion ; twenty-three men of this party had never fired from 
a rifled musket before they came to the School of Musketry ; 
only twenty-three had fired in the Ist class, or at distances 
beyond 600 yards, of whom only seven had obtained the 
number of points (viz. 5) in shooting in said class, necessary, 
together with other qualifications, to entitle them to the dis- 
tinction of marks-men, as lately recommended in a scheme 
for rewarding merit in shooting. 

A group representing a field piece coming into action, the 
limber in the act of being driven to the rear, was arranged on 
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the practice ground ; the figures of the men and horses were 
of the ordinary size; the colour of the horses was dark, and 
did not present any clearly defined ‘spot to, aim at, except 
the drivers: on the horses. The horses of the amzaunition 
wagon, whieh was in position 50 yards directly in rear of tlie 
gun, and in continuation of the line of range, were represent- 
ed by iron targets 6 feet by 2 feet, placed in pairs behind 
each other, at intervals of 6 feet ; thus: showing a front of 
only 5 feet, including one foot between each pair of targets, 
‘which described the vertical.-sections of two horses ; the. 
figures of horses, defining chest and legs, were paintéd on 
these sections, and no shot was counted that did not strike 
within those limits ; no men were represented, and therefore 
the ammunition wagon, with its. horses, presented a much 
smaller object than in reality it wouldhave done. The wind 
during the trial was strong across the range : 


The party was arranged in skirmishing order at 610 yards’ 
distance ; on the bugle sounding to commence firing, the 
whole party dropped on the knee and proceeded to fire in the 
order observed by skirmishers. The firing was stopped 
precisely at two minutes from the time the bugle sounded 
to commence firing, when it was found that each man had 
fired tworounds. On carefule xamination of the effect pro- 
duced, it was found that at 610 yards seven men and six 
horses were disabled or hit. Had both ranks fired together, 
instead of the one rank waiting for the completion of the 
loading of the other, the same execution would have been 
done iu half the time, or one minute. 


The same order was observed in firing at 815 yards, except 
that the time occupied in firing was extended to three minutes, 
at the expiration of which it was found that the front rank 
had expended three rounds, the rear rank two, when six men 
and five horses were hit; at both distances the shaft horses 
were disabled. 
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The above does not include the damage done to the horses 
of the ammunition wagon, of which at 610 yards four were 
hit, and at 815 yards five. 


When the moderate amount of proficiency and short train- 
ing of the men who fired in this experiment, and the novelty 
of the mark fired at, are considered, the trial will convey a 
tolerably accurate idea of what may be effected by large 
numbers of carefully selected marksmen, if called on to put 
down the fire of Artillery at 800 and 1000 yards. Each 
. brigade would be able to turn out at least 300 qualified 
marksmen. 

No account was taken of the numerous shots which struck 
the limber and gun-carriage ; some shots penetrated the 
ammunition boxes, and it becomes a question whether the 
use of a small shell fired from a rifle musket might not be 
effective in such exceptional cases. * 


* For successful experiments in exploding a loaded Ammunition Tumbril,—See Page 38. 
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Reports of Experiments carried on with 32 Pounder shot, cast at 
the Porto Novo Iron Works, and received through Messrs. Parry 
and Co. 


Letter No 5478, from the Military Board to the Brigadier 
Commandant of Artillery, dated 24th December 1856. 


Sir,—I have the honor to enclose a Report (to be returned) 
of the Principal Commissary of Ordnance No. 2738 of 5th De- 
cember 1856, on some shot cast at Porto Novo, and the Board 
would be glad if these shot could be tested against English 
shot ; and some pains taken to see whether any difference is 
observed. 


2. If possible the Board wish the shot to be recovered, or 
as many as possible. 
(Signed) A. H. Hops, 
Secretary. 


Letter No. 2738 from Colonel P. Hamond, Principal Com- 
missary of Ordnance te the Secretary Military Board, dated 
5th December 1856. 


Sir,—In forwarding for submission to the Military Board 
the accompanying Proceedings of a Committee of Warrant 
Officers, that assembled in the Grand Arsenal to examine and 
report upon thirty-two 32 Pdr. shot cast at the Iron Works 
at Porto Novo, I beg to remark, that though the experiment 
has not been completely successful, yet the result is stffi- 
ciently satisfactory to justify further trials in casting shot at 
the Porto Novo establishment. 


2. With reference to the concluding para of the Commit- 
tee’s Proceedings, I beg to state that although both Assistant 
Supervisor Patterson and Overseer Lee are capable of execut- 
ing the work in question, yet, that it could not be entrusted 
to any one else, and their whole time and attention would 
have to be devoted to it, leaving their important duties as 
Superintendents wholly unattended to. : 


(Signed) P. Hamonp, Colonel, 
Principal Commissary of Ordnance. 
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Proceedings of a Committee assembled by order of the Princi- 
pal Commissary of Ordnance to examine and report upon thirty 
zwo 32 Pdr. shot, cast at the Iron Works at Porto Novo and 
received through Messrs. Parry and Co. 

President.—Sub-Conductor H. Briees. 
Danbore. { Sub-Conductor Lewis. 
| Sub-Conduetor Casgy. 

The Committee having assembled pursuant to order in the 
Grand Arsenal on the 3d December 1856, proceeded to ex- 
amine and test the shot agreeably to the instructions conveyed 
in Arsenal Memorandum of the 29th ultimo. 


The outward appearance of the shot appeared to the Com- 
mittee very different to the shot supplied from England, 
having a roughened or burnt appearance, and a seaming of the 
metal often observable in lead castings. 

The Committee procured three 32 Pdr. English shot and 
compared them with those under examination; the English 
shot were smooth on the surface. Not being aware of the 
appearance shot present immediately after removal from the 
moulds, the Committee were unable to determine whether the 
rough appearance observable in the Porto Novo shot, was 
equally liabie in the English, but removed by after treatment, 
by rolling, filing, and polishing; to test this in some degree, 
the Committee had one of the Porto Novo shot filed clean 
and coated with a composition of linseed oil and black seed, 
a remarkable improvement in appearance followed, in fact, in 
outward appearance the shot became equally as good looking 
as the English. 
~ The Committee observed that the seaming of the metal and | 
cindery appearance of some portions of the surface, was ap- 
parently owing to the shot being cast in sand moulds not 
sufficiently dry, or having sufficient vent for the escape of the 
heated air. 

The Committee would respectfully remark that the shot 
received from England being cast in metal moulds, the sur- 
face appearance must be far superior to any that can be 
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moulded in sand.—In the metal moulds ample means for the 
escape of the air is provided, and the moulds can be kept at 
the temperature best adapted for good casting. 


The Committee consider the metal ef which the Porto 
Novo shot are cast to be very good—one shot was thrown 
three times off the roof of the Military Board Office on to 
old iron guns, without being injured in any degree. 


The weight of the shot is very good, varying from lbs. 31-13 
to lbs. 32-44, while of three English shot weighed, the highest 
reached to Ibs. 31-12 and the lowest Ibs. 31-8. ‘The specific 
gravity of the Porto Novo shot is therefore slightly superior 
to the English. 


The shot were accurately measured, and the results are 
shewn in the annexed table.* The Committee observed that 
very few, perhaps none were perfectly spherical ; the shortest 
diameters always being round the circumference where the 
moulds were closed ; transverse measurements across this 
circumference were generally equal. 


Two or three of the shot were very faulty, their want of 
sphericity being increased by partial risings on the surface, 
as if the inside of the mould had been pressed by a finger.— 
These shot would go through the high guage in some posi- 
tions and stick in others, although the general diameter was 
nearly a tenth of an inch under the guage. 


* Page 5%. 
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The opinion of the Committee is, that the shot have been 
cast without the founders fully understanding the extreme 
nicety required, but that if the faults now observed are 
pointed out to them, they can be easily rectified. Many 
amongst the shot are perfectly serviceable. The Committee 
would however beg to remark that any future supply should 
be scraped, cleaned, and slightly oiled by the founders, such 
work if thrown on the Arsenal would increase their cost, and 
it is work also belonging tothe manufacturers and for which 
they are paid. 


The Committee would respectfully suggest, that to ensure 
good castings, and perfect sphericity of form, Iron Moulds 
for each calibre should be made up in the Grand Arsenal, 
agreeably to the pattern proposed by Major Worster, and 
these moulds supplied to the founders on payment. The 
making of them is perfectly practicable, and if tested when 
at the proper temperature, the most correct and efficient pro- 
jectile would be produced. 

(Signed) H. Briees, Sub-Conductor. 
(Signed) D. Casry, Sub-Conductor. 
(Signed) E. Lewis, Sub-Conductor. 

(Signed) P. Hamonp, Colonel, 

Principal Commissary of Ordnance. 

Letter No. 683 from Colonel P. Hamond, Principal Com- 
missary of Ordnance to the Direetor Artillery Depot, dated 
14th March 1857. 

Sir,—Referring to your Memorandum of yesterday’s date, 
I have the honor to inform you, that the fragments of shot in 
question have been examined by Mr. Patterson, who pro- 
' rounces the English Iron superior to that of Porto Novo, 
because it contains a larger amount of verben, and is there- 
fore more fusible. 

(Signed) P. Hamonp, Colonel, 
Principal Commissary of Ordnance, 
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Table of Diameters and Weight of Porto Novo Shot. 


No o 
Shot. 


Diameters. 


Weights. 


Ins. | Ins. | lbs. | ozs. 


6:19 


6:17 


6-17 
6°165 
617 


6°165 | 6165 


32 


REMARKS. 


| 


ead 


0 |Dont pass the low guage; through high in 


one position only, surface rough. 


Surface full of small heles °15 deep. Surface 
rough. 


Rough and apparently burnt. 

Guages correet. Surface rough in parts. 
Surface full of holes. Some ‘2 deep. 
Surface rough in holes. 


Does not pass through high guage in one 
position, does inthe other. Surtace rough 
in parts. 


Surface rough no small holes. 
Surface rough and mould marked. 
Surface rough, two large cavities. | 
Surface tolerably good. 

Surface rough. 

Surface tolerably good. 

Surface rough. 

Surface rough and uneven. 
Surface rough and uneven. 
Surface good. | 

Surface rough. 

Surface tolerably good. 

Surface tolerably good. 


Surface rough in parts. Will not pass through 
the high guages in every position. 


Surface tolerably good. 


High guage. Sticks in certain position. Sur- 
face tolerably good. 


Surface good. 

Surface tolerably good, three large dinges. 
Surface uneven in parts. 

Surface tolerably good. 

Surface tolerably good—one slight flaw. 
Surface tolerably good—one slight flaw. 
Surface good. 

Surface good. 

Surface good. 
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Letter No. 7718 from the Military Board, to Messrs. Parry 
and Co. dated 25th March 1857. 

Gentlemen,— With reference to your letter of 17th De- 
cember 1856, I have the honor, by desire of the Military 
Board to enclose Copy of a Report from the Brigadier Com- 
mandant of Artillery, shewing the experiments to test the 
efficiency of the shot cast at Porto Novo, 

2. You will observe that the Director of the Artillery 
Depot of Instruction, who conducted the experiments does 
not consider the experiments unfavonrable to the Porto Novo 
shot; but you will also observe that they splintered much 
more than the English shot, and-that the Iron is different, as 
may be expected. 

3. The Board are inclined to think that it would be well if 
you could obtain an analysis by an efficient Chemist of the 
Iron of the English and Porto Novo shot, and to this end 
the Board will give you every assistance in carrying this on. 

4, Ifyou desire to have some of the pieces of the two 
kinds of shot to send to England for examination, the Board 
will request the Principal Commissary of Ordnance to furnish 
you with pieces; and if the Indian Iron Company test the 
Iron, the Military Board recommend to their notice a very 
valuable work published by the authority of the United States 
Secretary at War, entitled, ‘* Reports of Experiments on the 
strength and other properties of metals for Cannon” procura- 
ble at Trubner and Co., 12 Paternoster Row. 

5. You will observe that the English and Porto Novo 
Projectiles have been taken asnear as possible alike in gauge 
and weight, and on the whole the Board think that the test is 
sufficiently encouraging to induce your Company to proceed 
with the casting ; but only if an experienced person be sent 
out from Home skilled in shot and shell casting, with all the 
knowledge lately gathered in England and the United States, 
as to the properties of Iron, and with proper moulds for all 
kinds of Projectiles, and the means of preparing other moulds, 
a successful result may be considered as certain. 


(Signed) A. H, Hore, Secretary. 
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Exp2rimental Practicc to ascertain the effects of Round Shot on 
Metal and Wooden Naves, both as affecting the stability of the 
wheel and the safety of the Detachment from splinters &c. 
(Plate 6.) 


In accordance with the desire of His Excellency Sir P. 
Grant K. C. B., the Commander-in-Chief.— Experimental 
Practice as follows, took place in the Range at Artillery 
Head Quarters in the month of April 1857, to ascertain the 
effect of round shot fired against Brass Naves in use with 
the Madras Light Field Artillery, and the woeden naves in 
general use in Bengal, and also with Heavy Field Artillery 
in Madras. 

Ist. Two Shot from 6 Pdrs. at 300 yards distance struck 
a Madras metal (Brass) nave, sketch 1; the first shot struck 
the outer edge of the plate and cut its way clean through» 
leaving a hole exactly of its own diameter (a.)—The nave 
and wheel remained firm, and would have travelled notwith- 
standing.— The second shot struck nearer the centre on the 
same side of the same nave, sketch No. 2, grazing the pro- 
jecting edge of the fixed Nave box and cut out a larger piece, 
still of the shape of the shot with the surrounding edges 
partially broken off (6.) and 4 spokes carried away ; but had 
not the tire, fellies and remaining spokes, been damaged by 
other shot, the wheel would apparently have continued to 
travel, sufficiently at least to reach a place of safety, even with 
this second hurt,—The whole of the rest of the nave and 
spokes remaining compact and unmoved, except where struek 
by other shot. 


2nd. Three shot from the same pieces at a similar distance 
struck three wooden naves (each once only) ofan old Heavy 
Field 12 Pdr. Carriage ; the wood of the maves of which was 
proved to be tolerably sound,—although the fellies had quite 


o7 


perished.—The first shot struck the face of the nave No. 3 
fair, just within the Nave bands, and tore its way through the 
Nave leaving a large eavity and carrying away the rear nave 
box,—The whole wheel was dislocated—the spokes all in- 
volved in the damage, and with a weight on it, if not at once, 
certainly on movement, it would have fallen to pieces.—The 
second No. 4 struck on the outside swell of the nave,—cut 
both nave bands, and glancing off carried away three spokes ; 
but it probably would have travelled for sometime notwith- 
standing if not otherwise injured ;—The thire No. 5 struck 
the edge of the nave band, and sliding inwards towards the 
centre, tore away the rear nave box and all the surrounding 
wood, laying bare the spokes in their mortices and the wheel 
a useless wreck. | 


The brass nave where struck was carried away in few and 
large pieces,—the wood on the contrary in innumerable splin- 
ters of varying size, which strewed the ground for some paces 
to the rear of the wheels. 


The evidence thus obtained of the advantage of metal over 
wooden naves, in the particular poiuts investigated by the 
above experiment, in addition to the numerous other points 
of superiority established by the results of upwards of 50 
years uninterrupted use in the Madras Artillery, and repea- 
tedly and clearly set forth in detail in the proceedings and 
discussions of the special Board of Artillery Officers in Cal- 
cutta in 1838-9, and subsequently in those of the Madras 
Permanent Artillery Select Committee, renders it a matter 
of surprize and regret, that the former are not universally 
adopted, and wooden naves discarded except for Heavy Field 
Carriages and carts for tramsport of all kinds &c. 


(Signed) G. Rowzanpson, Major, 
Director Artillery Depot. 
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.8 INCH IRON GUN. 
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8 INCH IRON GUN (CONTINUED.) 
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8 INCH IRON HOWITZER (CONTINUED.) 
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8 INCH IRON HOWITZER (CONTINUED.) 
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REMARKS. 


1.—The above projectiles were fired against Mangoe-wood 
targets, 1 inch thick, 18 feet broad and 12 feet high. Each 
description had cast with them four projections of the same 
metal as the projectile itself, on the principle of the feathers 
of an arrow, by which it was supposed that when freed from 
the muzzle, the action of the air would give them the spirat 
motion.— The diameter of the Spherical Shells was so high 
(3°70) that they would not enter the Iron 6 Pdr. gun, and it 
- was not deemed advisable to risk injuring a serviceable Brass 
6 Pdr. gun by the metal projections.— None of the shells ex- 
ploded, and the perforations in the target (sketch accompany- 
ing*) of such as struck, distinctly exhibits the opening to have 
been made by the shell striking laterally —Of the 7 Spheri- 
cal shells fired on the 22d May, 6 were recovered, one was | 
uninjured and 5 were broken in the flanges and nipples.— One 
shell was filled with powder and fired on the greund by at- 
taching asmall piece of portfire—-the brass-nipple and an iron 
plug at the opposite end were blown out, but the shell other- 
wise remained entire. 


2.—A Conoidal shell weighing lbs. 13,3; was fired at an 
elevation of 114°, with a charge of 2 ozs., for the purpose of 
observing its course during flight. On leaving the muzzle of 
the gun, it made a series of continuous longitudinal revolue 
tions until it struck the target, which it did sidewise.-—The 
weight of this projectile would render it useless for a 6 Pdr. 
gun, 

3.—On examining the Brass gun after the above firings, 
the bore appeared to have been considerably scored. 


4,—From the above trial it would seem that the expecta- 
tions of the inventor have etitirely failed of realization. 


ARTILLERY DEpot, 
(Signed) G. Briacs, Major, 


Acting Director Artillery Depot. 


St. Tuos.’ Mount, 
26th May 1858. 
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* See following page. 
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REMARKS. 


I, Although this experiment has been carried on as far 
as possible under like conditions with each description of 
shell, yet so many unavoidable contingencies do occur in 
Ordnance practice, that it seems scarcely possible to come to 
a definite conclusion as to the absolute superiority of one 
kind of projectile over the other in the course of a trial so 
limited, more particularly if other considerations such as 
adaptability for travelling &c. are taken into account. 

II. A few of the most prominent features of the charac- 
teristics of each description of shell (in firing only) are sub- 
joined, deduced from actual observation. 

ITI. Captain Boxer’s hope was, that he would by con- 
struction be enabled so to place the centre of gravity of the 
Diaphragm Shell, that its bursting charge would always con- 
tinue during flight in such a position as to burst the projec- 
tile with the best effect. Experience has shewn that with 
these particular shells this is not realized,—for, by firing the 
first round each morning in the twilight it was clearly seen 
that the projectiles performed a series of revolutions from 
the moment of leaving the muzzle of the piece till they 
struck the target or burst, consequently the force of the 
bursting powder counteracting (in all cases except when the 
fuze chanced to be in rear of the shell) the impetus commu- 
nicated to the enclosed bullets on the discharge of the pro- 
jectile from the piece; the balls therefore when the shell 
burst, did not continue the trajectory but were driven with 
more or less force out cf their path in a direction opposite 
to the position of the fuze at the moment of the bursting of 
the shell,—as the following examples will show :— 


Fuze above atmoment of 2° Lhe balls were frequently seen 

bursting. to fall with considerable force perpendi- 
cularly on the ground immediately under the spot where the 
shell burst, whilst the splinters of the shell passed on and 
went through or struck the target. 
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2. In one instance the shell bursting 
in the first target, the balls were seen to 
rise in the air in the form of a curve which carried them over 
the 2nd target and up to the 3rd or beyond it. 


3. One 24 Pounder Howitzer Shell 
burst in contact with the first target, 
leaving its diaphragm embedded in the wood in such a posi- 
tion as to show that the shell struck fuze foremost—the 
greater part of the balls were throwi? back in the direction 
of the Battery, 27 of which were found close to the spot. 


Fuze below. 


Fuze in front. 


4. Diaphragm Shells were also fired in a state of rest 
with the fuzes placed both horizontally and vertically—in 
the former case the balls, and generally the lower half of 
the shell, were projected in a direction opposite to the fuze 
to a distance varying from 10 to 30 yards—in the latter the 
balls were found in the hole made in the ground by the 
bursting of the shell where the bottom of the shell was also 
discovered. Pieces of the shell flew about and were picked 
up as far as 50 yards distance from the spot. 


IV. After the conclusion of the practice, in an enclosure 
10 feet square formed of four of the targets with a roof and 
flooring of the same, Diaphragm Shells were fired from a 
tripod 5 feet from the ground and exactly in the centre of 
the wooden enclosure. In one case (the fuze being horizon- 
tally placed and towards the entrance of the enclosure) the 
wooden bottom with a large portion of the shell adhering to 
it, and all the balls (except 8 or 10) were driven through the 
opposite side of the building, half a plank having been forced 
out—some of the balls flying to a distance of nearly 25 
yards.— When the fuze was vertical the wooden bottom and 
part of the shell broke the edge of one of the planks in the 
floor—the balls were scattered all about the room, none 
having penetrated the wood in the slightest degree. 


V. The Boxer’s fuzes were generally very good—they 
are very simple, and easily adjusted and quickly set in the 
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shell, with very few instruments compared with the number - 
of appliances required for common fuzes. They have the 
disadvantage however of only being capable of boring to 
full tenths, the use of fractional parts being impracticable. 
The practice with the Diaphragm Shell was very wild and 
uncertain, and deflections to right and left were often ob- 
served near the end of their range in a manner that might. be 
termed capricious.and unaccountable—seeing that the com- 
mon Spherical Case Shot, as well as the Improved Shell 
from the same pieces and in a similar state of atmosphere, 
did not deviate from their course in the same manner. 


VI. The balls from the Diaphragm Shell do not spread 
so much to right and left as with either of the other pro- 
jectiles used,—on the occasions alluded to in para. 2 to the 
by-standerg near the targets, they gave the idea of a flight of 
small birds in describing the curve through the air. 


VII. Although the English cast balls are very much 
harder than those used for the common Spherical Case Shot, 
which are of lead only, their penetration through the targets 
was not generally equal to the latter, consequent probably 

on their decreased weight in alloying lead with a harder 
metal. 


VIII. The number of Diaphragm Shells which did not 


burst was greater than 


Aa piEa Paci ateses 7 2 that of either of the 
Spherical nae Shot... 2 .. 6... 8 other descriptions of 


Improved........ 8 .. 38 .. 6 . 
shells, the reletive pro- 


portions being as per margin.* Of 8 Diaphragm Shells re- 
covered, it was found on examination that the fuzes of 7 had 
not ignited—the other fuze had ignited and burnt itself out 
—the shell was cut open and the powder ascertained to have 
escaped through an aperture at the edge of the diaphragm, 
and become mixed with the coal dust surrounding the leaden 
balls. The whole of the Diaphragm Shells, however, which 
have been used appear to be of an inferior description, or 
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faulty construction (probably those referred to by Captain 
Boxer, as made by Contractors before the casting was under- 
taken by Government) for the defect above adverted to 
appears to have been anticipated, and attempted to be met 
by plastering the edges of the diaphragm with some com- 
position similar to Kitt, or Cobbler’s wax, which has how- 
ever not answered the purpose perfectly, being always found 
in a half melted state when picked up after the explosion 
of the shell. Probably the after castings of the Government 
Factory may have been more successful and so rendered this 
plastering process needless. 


IX. The improved Shrapnell Shells were mefely the 
common Spherical Case Shot with a tin cylinder vertically 
fixed in prolongation of the brass socket (which receives the 
fuze), to which it is united by solder and through a small 
hole at the bottom of which it is filled with the bursting 
powder. 


X. The shell having been filled with balls has melted 
_ resin poured in, whicb, on hardening, presents a solid 
mass, sO preventing injury to the tin cylinder, as weli as the 
cohesion of the balls during flight or on concussion, which is 
so great that they are often (in a recovered unburst Spheri- 
cal Case Shot) found in one mass,—sometimes, however, the 
balls struck the target in large masses, the marks distinctly 
indicating that the indentations were caused by lumps of un- 
separated resin and balls; in one instance, a mass of this 
kind went clean through the target, 


The practice with this shell is much the same as with the 
ordinary Spherical Case Shot. The balls were observed, 
however, to spread too much, but they hit harder than the 
diaphragm balls, although not with the same force as the 
Spherical Case Shot in use with the Madras Artillery. 


No particular irregularity or deflection was observed 
in these altered shells, and the number of failures was 
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less than in either of the other cases. In firing this 
shell from a state of rest, whether on the ground or on 
the tripod, the fuze horizontally or vertically fixed, the 
result was the same, and as might be anticipated—a very wide 
scattering of the balls and splinters in all directions—in the 
open air as far as from 80 to 100 yards—but in the wooden 
enclosure none of the balls of any of the shells appeared to 
have force enough to go through the planks; though the im- 
' proved Shrapnell Shell made indentations of nearly } of an 
inchs, which, consi- 


ozs. drs 
* 24-Pounder Diaphragm Shell........ : .. 0 dering the compara- 
12 as Pe Ban chee deetevensre .. 12 " 
24 oss Spherical] Case Shot...... ve OD tively very small 


12 ” 9 Tee ra 
2+ 5 Improved Shrapnell Shell. 


12 33 ” 29 23 #@e 


: 9} charge* of bursting 

powder, as well as 
the solid mass it has to penetrate and loosen before it can 
reach the crust of the shell, would indicate this as the most 
f:vorable position for the development of the greatest ex- 
plesive force, although, theoretically any surplus force 


6 
4. 
1 
1 


wichin the shell is a disadvantage in Shrapnell practice— 
ho creater being sought for than just sufficient to release 
ine ucls, and leave the impetus already communicated as 


ji.tle disturoed as possible. From subsequent trials it was 
found, that half the present bursting charge is sufficient to 
open the shell, and even this scatters the balls a good deal. 

XI. Nothing remarkable was noticed with the ordinary 
Spherical Case Shot practice. On comparison with the other 
two shells, this projectile was on the whole unquestionably 
the most effective. The reason may be found in the advan- 
tage of momentum given by the 30 additional Musket balls 
in the 24-pounder Howitzer, and of 63 Afusket balls in the 
12-pounder against 66 Carbine balls when compared with the 
Diaphragm Shell,—besides in the former case, double the 
bursting charge and the powder disposed in a more favorable 
manner. | 

XII. Comparing the “ ordinary” with the ‘‘ improved 
shell,” the proportion of balls isas 130 to 115 in the 24- 
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pounder Howitzer and 63 Musket balls to 76 Carbine in the 
12-pounder Howitzer, with more than four times the amount 
of bursting powder in the one than the other. In the course 
of the practice, the following experiments were made with 
_ reference to Captain Boxer’s observations in his Memo. dated 
8th February 1858, and their results confirm that Officer's 
statements. 

XITI. Two 24-pounder Spherical Case Shot were’ pre- 
pared with 130 Musket balls and 6 ounces of bursting pow- 
der,—a wooden plug being firmlydriven into the fuze hole of 
each. | 

XIV. The first was fired into the Butt from a 24-pounder 
Howitzer with service charge about 60 yards distance, and 
burst immediately on striking the Butt which it penetrated 
about a foot, the splinters of the shell and balls remaining 
near where the shell exploded,—nearly the whole of the 
balls, the splinters, and the plugentire were recovered, many 
of the leaden balls considerably mishapen and smashed by 
the concussion, but none adhering together as has often been 
observed in Spherical case practice. The second burst on the 
Howitzer being fired, scattering the splinters and balls for- 
ward in all directions. 


XV. It having been suggested that common shells . being 
stronger than Shrapnell, it would be interesting to see if 
corresponding results would be produced under similar con- 
ditions,— ; 

XVI. Two 24-pounder common shells were prepared, 
one containing 80 Madras leaden musket balls and 6 ounces 
of bursting powder,—the other 77 English musket balls 
(taken from a Diaphragm Shell) and 6 ounces of bursting 
powder, with a wooden plug firmly driven into the fuze hole 
of each. The first on being fired into the Butt from a 24- 
pounder Howitzer at a distance of about 50 yards, struck 
against some hard substance, which broke the shell, reducing 
part of the powder to a very fine grain, and forming the 
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remainder into a hard cake. The balls were mis-shapen but 
did not adhere together. 


XVII. The other shell did not burst and was recovered. 
On examination the powder was found slightly caked, and 
many of the balls slightly indented. 


XVIIT. On a suggestion that the disadvantage of the 
old Spherical Case in travelling, was not ‘so much the 
risk of explosion from the powder being mealed by constant 
friction, as its loss of explosive force in that condition,— 


XIX. <A 24-pounder ordinary Spherical Case Shot con- 
taining 130 musket balls and 6 ounces of mealed, instead of 
fine grained powder, was fired on the ground in a state of 
rest, fuze uppermost. On exploding, the balls and splinters 


were scattered in all directions to a distance of nearly 100 
yards. 
(Signed) G. Briaes, Major, 


Acting Director Artillery Depot. 
( 5, ) P.Hamonn, Brigadier, 
Commandant of Artillery. 


St. Thomas’ Mount, 


Artillery Head tant, | 
25th September 1858. 
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Experiments carried on at Saint Thomas’ Mount, with three Ex- 
perimental Mortars received from Calcutta, in conformity with 
Military Board’s Extract of Proceedings No. 5081 dated llth 
December 1856—with Plate 9. 

Letter from the Brigadier Commandant of Artillery to the 


Military Board, No, 55 dated 11th February 1857. 

The Experimental Practice having been completed, which 
was ordered (in Board’s Extract of Proceedings No. 3,862 
dated 22d October 1856,*) with a view to test the merits of 
the 53 inch Experimental (Conical Chamber) Mortar, (of 4 
inches greater length than the Bengal (Gomer) short Mortar, 
and 2 inches longer than the Established Pattern (Conical 
Chamber) Madras Mortar, I have the honor to forward, 
herewith, a report of the Practice 
with a Memorandum,* briefly re- 
viewing the origin and progress of the investigation made 
during the last three years, in order to ascertain the merits 
of this class of Mortar; and I request you will lay the above 
Papers before the Board for consideration, and for such fur- 
ther steps as may be deemed expedient. 

MEMORANDUM. 

1. The Established 53 inch Mortar in use with the Madras 

Artillery for a great many years past, and never abolished or 


* And Drawings of Mortars used. 


(a) Conical Chamber. Ft. In: rts 
Length of Bore including Chamber 1 SEP erseded up to the 
Diameter of Bore..........0..000. fadhed 5: 63 present time. is in con- 
Chambers .cdasusccveuwacusseesanives Conical z 


struction as per margin (a.) 
2. In March 1853, six 53 inch Mortars were supplied from 
the Bengal Foundry, differing from the Madras Mortar in 


(6) Gomer Chamber. Ft, In. Pts. mber, and 
Length of Boreincluding Chamber 0 11 9 form of cha : 
Diameter of Bore.............000- Inches 5: uw in measurements ; ; as 
Chambers. 126 esas ane eineeseey oceans Gom 


the dimensions in the margin will ae (6.) 

8. Experimental Practice was held to determine the value 
of the new, or Bengal Mortar, on its own merits; as well as 
in comparison with the established Mortar previously in use 
at Madras. 

» And No. 6081 dated 11th December 1856. 
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4, A Madras conical chambered Mortar, also, was reamed 
out into a Gomer Chamber, to test the difference between it 
aud the new Bengal Gomer; there being 2 inches difference 
' in length of Piece, and ‘03 inch diameter of Bore, in favor 
of the Madras Mortar. 

5. The results of this experimental Practice, with plans 
and dimensions of the several Pieces, and with differences in 
windage specially adverted to, are given in the Proceedings 
of the Madras Artillery Select Committee, Meeting 182 
Article 672, 16th September 1858, pages 355, 363, Madras 
Artillery Records. 

6. The opinion of the Madras Committee, formed on 
these results, condemned the new Bengal Mortar, as inferior 
in its performance not only to the established Madras Mortar, 
but also to the same Mortar when reamed out into a chamber 
similar to that of the new Bengal Mortar (Gomer); and im- 
puted this inferiority to the shape of chamber, and the 
reduced length of Bore. (Vide Remarks attached to Madras 
Experiments in September 1853, and February 1856.) 

7. Anexperimeptal (Gomer chamber) Mortar, 2 inches 
longer than the Madras established Mortar, and 4 inches 
longer than the new Bengal (Gomer) Mortar, wassubsequent- 
ly supplied from Bengal, in accordance with the views of the 
Madras Military Board, founded on the opinion of the Ar- 
tillery Select Committee. This Mortar was tested in com- 
parison with the Madras (Conical chamber) established Mor- 
tar, in September 1854, and the results are published in the 
Madras Artillery Records “ Practice and Experiments” page 
20 of 1854; the object of the experiment being to deter- 
mine the relative value of their respective Chambers at 45°, 
with charges giving nearly similar Ranges. 

8. It was also tested in comparison with the three other 
Mortars, viz. Ist.— Madras Conical, 2nd.— Bengal short Go- 
mer, 3rd.— Madras reamed up Gomer,—with a view to ascer- 
the effect of length of Bore on ranges; and the results of this 
Practice (given at pages 21 and 22 Madras Artillery Records, 
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‘¢ Practice and Experiments,” 1854 and 1855,) exhibit most 
conclusively, the value due to increased length of Bore, in 
- the uniformly progressive length of range, with all charges 
and elevations, from the shortest to the longest Gomers. 
T hese ranges were headed throughout, (and increasingly with 
augmented charges) by the old established Madras (Conical 
chamber) Mortar. 

9. An experimental (Conical chamber) Mortar, with 3 
inches increase of length, was then cast at the Madras Gun 
Carriage Manufactory, and tried in comparison with the old 
established Madras Mortar, the results appearing in pages 
23-29 of Madras Artillery Records, ‘‘ Practice and Experi- 
ments” of 1856,; but in this instance, increased windage and 
size of chamber diminished the power of the Piece, and dis- 
appointed the expectations formed of this experimental 
Mortar. 

10. Mortars were then applied for and furnished from 
Bengal, of the old Conical chamber construction, but with 
4 inches additional length; the Bore, however, correspond- 
lng with that of the Bengal (Gomer) Mortar 5°66 inches, 
instead of with that of the old Madras (Conical) Mortar, 
_ 5°63 inches. A Bengal (Gomer) Mortar, also of 5°66 inches © 
bore, was received at the same time, and a comparative Prac- 
tice carried on, with various charges, and at various elevations, 
as exhibited in the accompanying report, under the following 
conditions: viz. Ist.—The shells were all of similar gauge for 
the Mortars of similar Bores, thus equalizing windage. 
2nd.—The weights of the shells vary unavoidably; but the 
_ expedient to raise them to one uniform standard, by putting 
in sand or lead, being liable to objections of more conse- 
quence then the vatiation of weight, was not adopted. 3d.— 
The proportion of windage was as exact as the shells which 
could be obtained, allowed; the windage for the established 
Pattern of Madras (Conical) and Bengal (Gomer) being -06, 
inch, and for the experimental long (Conical) -05 inch. 

11. An examination of the general results of the éxperi- 
ments above: briefly noticed, seems to establish, 
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Ist.—That with equal charges, the Mortar with Conical 
chamber gives far greater ranges than the Mortar with Gomer 
chamber; without such inferiority in uniformity of range, 
as to justify the abandonment of a powerful Piece fora very 
feeble one. 

2nd.—That increased length of Bore, other conditions 
being the same, invariably improves range, and steadiness ot 
Practice. 


12. An Article appears in Volume V of the published 
Index to the Proceedings of the Bengal Artillery Select 
Committee on this subject, wherein there seems to be some 
misapprehension on certain points. The established pattern 
Mortar is assumed, (in paras. 2, and the last but one) to be 
the short Gomer chamber Mortar introduced or received at 
Madras in 1852, (it wculd seem) of 5°66 inches Bore; where- 
as, in the Madras Artillery, (and we believe also in the Ben- 
gal Artillery) no authority has been promulgated for any — 
deviation from the admirable Conical chambered Mortar of 
5°63 (or 5°62) inches, in use at Madras for a long period of 
years, and also it is believed, with the other Artilleries of 
India,! and never abolished or superseded. ; 


13. The results of Practice carried on at Madras, on 
which the unfavorable opinion of the Bengal short (Gomer 
chamber) Mortar has been formed, are all published, with pro- 
fessional deductions, in the Madras Artillery Records, and 
speak for themselves; but when the accuracy of that opinion 
is questioned (as in the 11th para. of the Bengal Proceedings) 
on the ground that an admitted excess of more than }th the 
922 yards, 4 ©Xtent of range with equal charges and elevations, 

* is “avery small difference,” the prospect of any 
unity of views seems distant. There is a further misconcep- 
tion also in the concluding para. of the Proceedings of the 
Bengal Committee viz. that the experimental Jong Mortar 


to 


- with Gomer chamber “‘ has been condemned at Madras.’’ 


But that is not the case: the Practice with it entirely justi- 
fied the reasoning on which the application for it was found- 
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ed, this Mortar exhibiting all the superiority anticipated from 
its increased length, over the short Gomer Mortar (windage 
being the same, ) andalso over the reamed out Madras (Gomer) 
Mortar, but neverthless falling short of the old established 
Madras Mortar ( Conical Chamber). On this same reasoning, 
still greater power has been sought and obtained, in the jast 
( Conical chamber) experimental Mortar sent from Calcutta, 
with 4 inches increased length; but the fuli advantages of this 
Mortar, have been injuriously influenced, by the bore being 
5°66, instead of 5°63 inches; which latter diameter would 
have made it an almost perfect 5} inch Mortar. 

14, It now appears a question worthy of consideration, 
whether under the operation of the recent order of the Go- 
vernor General (communicated in Minutes of Consultation of 
Government No. 3,379 dated 23d December 1856,) estab- 
lishing intercommunication between the Select Committees 
of the three Artilleries, an improved 53 inch Mortar, com- 
bining the advantages of minimised windage and increased 
length, with that form of chamber (Conical), which with 
small charges is most favorable to the action of the Powder, 
both with reference to the density and temperature of the 
gases generated, might not be established for the Indian Ar- 
tilleries. 

15. And this it is confidently expected will be fully rea- 
lized in a Mortar of exactly similar chamber and diameter 
of Bore (5°63 inches) to the old established 5} inch Conical 
chamber Mortar, but with 4 inches increased length of Bore, 
and diminished thickness of metal, so as to preserve the most 
effective form of this chamber, improved by length of Bore: 
the weight of this Mortar exceeding but little, if at all, that 


of the original Mortar, viz. 184. Ibs. 
_ (Signed) G. Rowxanpson, Major, 
Director Artillery Depét. 
(Signed) A“neas SurirReErF, Brigadier, 
Commandant of Artillery. 


Saint Thomas’ Mount, 


ARTILLERY DEpOT: 
llth February 1857. \ 
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Artillery Head Quarters under instructions from the Military 
with 7 charges varying from 2 to 10 ozs. and at Elevations of 


359 > Elevation. 45° Elevation. 
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(Signed) G. ROWLANDSON, Major, 
Director Artillery Depot. 


REFF, Brigadier, 
Commandant of Artillery. 
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Memorandum shewing the Ranges obtained with Shells of 561 inches diameter fired 
Srom the Experimental Brass Mortar long 5} inch (Conical Chamber) on the 24th 


January 1857. 


RANGE. | DEFLECTION. 
8 a ae a) ee ee 
3 g 3 gel, 
> ~ 14 oe eae Remarks. 
a a is oZ] ae] 4 
Deg. Ozs.|Drs. zs.|DrsJS. (P. Ya Yards. Yards. 
. Only 2 shells of 561 Inches 
4 r i: Ae 666) 53 : could be obtained for this 
” | o hal of 687 0 7 practice, and when measured 
45 ” at ue close, after re- 
peated discharges, they only 
6 e bead 1229! 11 4 , gave 5°60, thus detracting, in 
i 0 It7! 011228 0 g [some degree, from the value 


of the results. 


Saint THomas’ Mount, Director Artillery Depot. 
24th January 1857. (Signed) /AENneas Sutrrerr, Brigadier, 
Commandant of Artillery. 


Method to be observed in bursting Iron Guns. 
A clear space of ground of not less than 600 yards all 
round should be selected for operations. 
2. No other persons than those engaged on the duty 
should be allowed within these limits. 


3. The Guns should be clean both bore and vent, and so 
placed on the ground with muzzle raised as to facilitate 


ARTILLERY DEPOT: } (Signed) G. RowLanpson, Major,. 


tamping. 

4, The Cartridge bags used may be made of double 
TDungaree, the prescribed proof charges for the 
ie oo 2% several Calibres will be found sufficient whether 
12, 12 the Gun be of English or Country casting. 


5. The Cartridge should be gently but firmly rammed 
home, the Rammer Head being a Cylinder flat at the top 
and sides, tapered towards the shaft, the large end passing 
freely down the bore. 


7 Seebse 6. Ramhome firmly a dry* wad over the Powder, 


7. Now follows the most important part of the work, 
tamping.—The tamping material may be of sods of grass, 
clay, broken bricks, mud, gravel, all being well mixed, 
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and damped, and put into the Gun in small quantities, every 
portion being well tamped till the bere is full. 


8. The Cartridge should be carefully pricked, and the 
vent filled with Powder by simply pouring itin, the Pricker 
is not to be used for the latter purpose, or indeed any metal 
implement, a cup of damp clay or mud is then formed round 
the vent capable of holding about an ounce of Powder, and 
over this a piece of broken chatty with the concave side up 
and a hole in the centre, through which the Portfire is 
fastened ; then cover the piece of chatty and the stem of 
Portfire with damp clay or mud to prevent sparks from the 
portfire falling on any grains of Powder—half a portfire 
should be used—all is now ready for firing. 


9. Every person should then retire with the exception of 
the man to light the portfire, this is done by signal, and 
after lighting the portfire the man must run quickly until 
he reaches a distance of 6 or 700 yards from the Gun. Any 
number (9 or 10) Guns may be placed together, and burst 
at the same time. Excavations might be made at 200 or 300 
yards from the Gun for the individual firing to retreat into. 


10. When several Guns are to be burst at the same time, 
the plan is to lay trains of powder from the portfire in each 
Gun to a central point, igniting the train at that point. 
The trains can be laid in split bamboos. 

11. The firer should be a steady active man with good 
nerve. 


12. There is no danger in this work if coolness and care 
be observed in execution, but there must be no hurry, no 
omission of any precautions, no carelessness. 


13. Nothing should be left to Native Agency, the War- 
rant or Non-Commissioned Officer employed must himself 
see to the careful execution of every point. 


11th ot (Signed) G. W. Y. Simpson, Lt.-Col. 


1858. Principal Commissary of Ordnance. 
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Report oftcr General of Ordnance and Magazines conveyed in 
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Remarks. 
—4 
® 
< 
a ens Gees Bere GEEeS ESE gg 
The preparation of Tamping and the method 
of using it, namely, of putting it into the Gun 
in smal] quantities, each portion being well 
rammed until the bore was filled, is that which 
was used in the same way with success by Con- 
uctor Ward in bursting Guns at Kurnool in 
1840 and 1841. 
s 
3 
os 
= 
3 
S 
x 
ro 
a¥ 
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the vacant spaces in the bore as described was 
)jto expose the best lines for fracture which the- 
oretically are at the reinforce rings, to the ex- 
treme force of the explosion of the charge, no 
satisfactory result followed from the arrange- 
ment, for the Gun resisted the 8 and 10 lbs. 
charges, although in one instance not less than 
1] shot were used, and it was not destroyed until 
the established proof charge 12 lbs. with 10 shot 
were used, 


) 


)} (a) On these occasions, the objeet of 7 
Gu) 


) 
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Result. Remarks 
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did not burst. 
did not burst. 


Burst. 


eS Gee! eee 


Burst. 


did not burst. 
did not burst. 
Burst. 


A CE ye om 


Burst. 


did not burst. 
Burst. 


AE ——s 


Burst. 


ocess of preparing metal for casting. 


(Signed) B. W. BLACK, Major, 
Director Artillery Depot. 
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1—FRICTION TUBES, 


MeEmoraANDuM by Captain C. H. Hutcuinson, 
Mapras ARTILLERY. 


The Friction Tube adopted for land service by the Royal 
Artillery is made of copper ; and is composed of three parts. 

1. A vent tube containing a hollow priming of mealed 
powder ; from the side of which, near to its upper extremity 
projects at right angles, 

2. A short branch tube called the nib, it is of somewhat 
larger capacity than the vent tube; and is fashioned to con- 
tain | 

3. A ‘Friction Piece” the roughed end of which enve- 
loped in a Jayer of fulminating composition is fixed within 
the nib in such a manner, that the friction caused by its 
forcible withdrawal will cause the fulminate, and conse- 
quently the priming in the vent tube to explode. The fric- 
tion piece, is a ring, shaped at its outer extremity to receive 
a hook attached to a lanyard by which the gun is fired. 

The mode of their preparation at the Woolwich Arsenal is 
as follows. : 

1. Sheet copper such as used for the manufacture of 
percussion caps is slit by a machine comprising an arrange- 
ment of revolving cutters or circular shears, into strips 0°6 of 
an inch wide. 
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2.° A boy working with a small fly press, laps up two or 
three inches of the end of each strip into a cylindrical form. 

3. The cylindrical end of a strip is passed through the 
conical hole of a steel draw-plate and secured in vice like nip- 
pers on the drawing machine. Motion is given, and a long 
thin tube is prodaced. This being passed through a second 
and somewhat smaller hole becomes a smooth finished tube 
of 0°2 of an inch in external diameter. And is carried to 

4. A small circular saw; mounted upon a lathe; and 
with a gauge stop against which the end of the tube under 
operation is pressed, when it is rapidly cut into lengths of 
about 3 inches. These form tbe vent or priming tubes. 

5. From slips of the same copper, pieces of the form and 
size shewn in figure *1 are punched in small fly presses 
worked by boys, and 

6. By aid of a grooved forming block and light mallet, 
each piece is turned round a wire into the form of a tube, 
from one end of which, in the line of its prolongation, pro- 
ject two narrow strips: see figure *2 This forms the ‘‘ Nib.” 

7. The nib is attached to the priming or vent tube by 
folding round it the two projecting strips of the nib tube 
and compressing them with a pair of pliers. | 

8. The attachment is further secured by a few turns of 
thin copper wire. The tube is held steady during this ope- 


Fig 1 Fig. 2. Fig. 3. 


) 


Gt. 


* No Figures accompanied this paper : — 
The figures here given, were taken from plate 15 “ Selections’’ published in the 
July Number of the Artillery Records pages 402 to 405 ; the Friction Tubes there- 
in described, being similar to those given above. 


3 
ration by its end being thrust into a hole bored to receive it 
in the work table. 


9. The two tubes are firmly united by scldering. The 
point of junction is brushed over with a solution of zinc in 
spirit of salt, and dipped in plumbers soft solder held in 
fusion on a soldering iron. 


10. <A hole is drilled through the axis of the nib into the 
cavity of the priming tube, and 


The tube is now ready for filling. 


11. The friction piece figure *3 is punched also from 
strips of the same copper in a small fly press mounted 
with three distinct punches, moving together, but performing 
three successive, though combined operations, viz. 


1. Roughing or notching the friction end. 

2, Punching the hole to form the ring. 

8. Cutting out and detaching the piece in a finished 
state from the plate. 


12. An ounce or two of mealed powder, or powder dust, 
slightly moistened with spirit of wine is heaped in the corner 
of a small copper tray ; and into this an end of the priming 
tube is smartly thrust ; and each successive portion of pow- 
der so collected within it, is compressed and consolidated by 
a brass rammer or drift, tapped two or three times lightly on 
the work table. 

The drift has a pin projecting in the line of its axis and is 
fitted to a small wooden handle. The tube being 4lled, a 
small pricker is run through the powder to ensure a central 
cavity throughout. 

A man can fill thirty, in an hour. 


13. Chloride of potass............ 6 oz. 
ATIUIMON Yess ntewseiasedcicndiek 6 OZ. 
Sublimed sulphur......... 63 OZ. 


is sifted through a wire sieve having 80 meshes to an inch, 
and cautiously mixed by giving motion to sheets of paper 
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on which it is spread. No rough treatment could be adopt- 
ed without danger of explosion. 


14, Slightly moistened with shell-lac and naptha-varnish 
to give it some little cohesion, the above composition is 
lightly pressed by a thin wooden spatula into rectangular 
holes pierced through a thin plate of brass resting upon a 
sheet of glass, and then removed by means of a brass punch, 
in the form of brittle cakes 0°4 inch long, 0°1 inch wide, and 
0°25 inch thick. 

15. The notched end of a friction piece has its extreme 
point reflexed, a1.d is then introduced with the turned over- 
part of its point upwards, into the nib of atube. A cake of 
fulminate is inserted above and another below it; and the 
pliers are then used to flatten the copper nib tube so as to 
compress the fulminate upon the friction piece: the upper 
side of the nib tube is at the same time shaped with a step, 
to catch the turned over point of the friction piece and pre- 
vent its withdrawal, unless somewhat forcibly acted upon. 
The ring end is bent up to allow of the aes being more 
readily hooked on. 

A man can do 27 in an hour. 

In these manipulations caution is necessary to avoid a rub- 
bing or sliding motion of the parts which would probably 
cause an explosion. | 

16. Thin, tough paper is punched a quire at a time, into 
disks & of an inch in diameter. 

17. A paper disk is pasted over each end of the vent 
tube. A little alum is mixed with the paste. 

18, Varnish composed of lampblack, shell lac, and naptha 
is brushed round the lips of the nib tube where the friction 
piece enters it to exclude moisture. . 

19. The whole tube is, lastly enveloped in a thick coat 
of black paint and being allowed to dry is now complete and 
ready to be issued for service. 
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11.—Small Arms ef the British Serviee 1856. (4. F.) T. P. W. 


1 Percussion Musket, Pattern, 1842. 


This is the smooth bore musket introduced into the service 
in the year 1842, and may now be considered obsolete for 
British Infantry ; its effective range is 200 yards, Barrel— 
length 3 feet, 3 inches ; diameter of bore °753 inch ; Musket 

“length 4 feet, 7 inches ; weight 10 Ibs. 2 ozs. Bayonet length 
(beyond muzzle) | foot 54 inches; weight, 1 1b. 1 gz. Arm 
complete with bayonet—length 6 feet, } inch ; weight 11 Ibs. 
3 ozs. 


Ammunition—bullet (Spherical) 490 grs. or 143 to the lb. 
charge 44 drams F. G. weight of 60 rounds, with 75 caps, 
about 6 lbs. 10 ozs., is packed in barrels or boxes containing 
500 rounds each, with 625 caps and weighing about 55 IJbs. 


Penetration at 50 yards 8—3 inch elm boards 1 inch apart, 


2 Rirte Musker 1842. 


Several of the muskets of this pattern already described, 
have been rifled with 3 and 4 grooves and sighted to 1000 
yards. They are issued to the Marines, and the same rifle 
shortened, and same description of ammunition to the Navy. 
Description (For dimensions &c. See 1,) Rifling grooves 3 and 
4; Spiral, 1 turn in 6feet6inches, Ammunition—an elongated 
bullet, weight with iron cup, 848 grs. ; diameter '745 to ‘746. 
Charge 3 drs. F.G. Weight of 60 rounds with caps about 
8 lbs. 9 ozs.—Packed for store in quarter barrels, containing 
500 each, with 625 caps and weighs 79 lbs. 


_Penetration—at 50 yards 11—3 inch elm boards 1 inch apart. 


3 Musket RIFLED SEA SERVICE, 1842. 


This is the old percussion musket of 1842, shortened and 
rifled for the Navy. Barrel length 2 feet, 6 inches; diameter 
of bore, °753 inch. Rifling grooves 3; Spiral, | turn in 6 feet, 
Gimches, Musket length 3 feet 10 inches, weight 9 lbs, 4§ ozs. 
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Bayonet length beyond muzzle 1 foot 6 inches, weight I Ib. 
1$ oz. Arm complete with bayonet length 5 feet 3} inches ; 
weight '0 lbs. 6 ozs. 


Ammunition same as for No. 2. 


4 Rirte Musxet Patrern, 1851. 


This was the first rifle musket with elongated bullet intro- 
duced intg the service, issued in 1851, it was the general arm 
in use with the British Infantry at the early part of the pre- 
sent war, is now superseded by the Enfield, is sighted to 
900 yards. Rifle barrel length 3 feet 3 inches ; diameter of 
bore °702 inches. Rifling grooves 4; Spiral, 1 turn in 6 feet 
6 inches ; Musket length 4 feet 7 inches ; weight 9 lbs. 94 ozs. 
Bayonet length beyond muzzle 1 foot 5! inches ; weight 
15}; ozs. Arm complete with bayonet length6 feet 0! inch ; 
weight 10 lbs. 83 ozs. Ammunition—an elongated bullet ; 
weight with iron cup 696 grs. diameter °690 to ‘691 inch. 
Charge 2} drs. F. G., weight of 60 rounds with 75 caps 
about 7 lbs. The ammunition is packed in quarter barrels or 
boxes 500 rounds in each with 625 caps; a box weighs 
about 66} lbs.: a barrel about 653 Ibs. | 


Penetration—at 50 yards 10—} inch elm boards placed 
1 inch apart. 


5 EwnrieLtp Rirte Musket Pattern; 1853. 


This rifle was adopted for the service in the year 1853, 
after experiments carried on at the Royal Manufactory, 
Enfield Lock in 1852, and may now be considered the ap- 
proved universal arm in use by the British Infantry.—It is 
sighted up to 900 yards, but its practice is good at a longer 
range. 


Barrel length, 3 feet 3 inches; diameter of bore °577 inch 
or 24 bore. Rifling grooves 3 ; Spiral, 1 turn in 6 feet 6 inches ; 
Musket length 4 feet 7 inches; weight 8 lbs. 8 ozs. Bayonet 
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length beyond muzzle, 1 foot 5} inches; weight 11 ozs. Arm 
complete with bayonet length 6 feet 0} inch ; weight QYlbs. — 
3 ozs. 

Ammunition—an elongated ball with iron cup or wood 
plug (the latter making the best shooting) ; weight with cup or 
box-wood plug 530 grs. ;_ diameter °567 to °568, (introduced 
in June 1855, in place of the Pritchett bullet without ex- 
panding agent), charge 2! drs. F.G.; weight of 60 rounds 
with 75 caps about 5 lbs. 8 ozs. 

The ammunition is packed in quarter barrels or boxes, 
with the proportion of caps; a quarter barrel containing 
700 rounds with 875 caps, and weighing about 73} tbs. the 
box containing 560 rounds with 700 caps weighing about 
60} lbs. a 

Penetration at 50 yards 1J]—} inch elm boards placed 1 
inch apatt. | 

The swell of the rammer is done away with; the rammer 
generally stouter throughout and held in the stock by means 
of a roller aud spring, obviating the necessity of the swell 
being forced under the top band. 7 


ARTILLERY CARBINE, PATTERN 1853. 


This carbine was adopted for the Artilkery about the same 
time as the Enfield Rifle Musket by the army. Its practice 
is good ta 1000 yards, but it is only sighted to 300.’ Barrel 
length 2 feet; diameter of bore ‘577 inch. Rifling grooves 
38; Spiral, 1 turn in 6 feet 6 inches. Carbine length 3 feet 
+ inches; weight 6 lbs. 71 ozs. Sword bayonet, (beyond 
muzzle) 1 foot 10% inches; weight 1 Ibs. 12 0zs. Arm com- 
plete with sword bayonet, length 5 feet 3 inches. Weight 8 
lbs. 3} ozs. 

Ammunition—Bullet—iron cup or wood plug ball, same as 
Enfield Rifle, charge 2 drs. F. G. Weight of 20 rounds of ser_ 
vice ammunition with 25 caps, about 1 lb. 13 ozs. Packed in 
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quarter barrels or boxes—the barrel containing 800 rounds 
and 1000 caps, and weighing about 811 lbs. ; the box con- 
taining 600 rounds, 750 caps and weighing about 63 lbs. 


Penetration—9—=! inch elm boards placed 1 inch apart. 


SHort RIFLE FoR RIFLE Corps. 


Barrel length 2 feet 9 inches; diameter of bore ‘577 inch. 
Rifling grooves 3; Spiral I turn in 6 feet 6 inches. 


Musket length 4 feet 05 inch, weight 8 lbs. 2 ozs. Sword 
bayonet length beyond muzzle 1 foot 101} inches. Weight 
1 1b. 98 ozs. Armcomplete with sword bayonet length 5 feet 
113 inches. Weight 9 lbs. 113 ozs. Ammunition same as En- 
field Rifle 1853. 
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GENERAL InstRUcTIONS FOR LoApDING RIFLES OF ALL 
DESCRIPTIONS USED IN THE SERVICE. 


To load :*—Bite off the piece of twisted paper covering 
the cylinder containing the powder ; pour it into the barrel, 
reverse the ball, and enter it into the barrel about two-thirds, 
or to the depth of cylindrical part of ball; a sharp jerk will 
then tear off the paper to be thrown away; the ramrod in 
ramming down should be used as lightly as possible, only 
sufficient force being exerted to press the bullet home, or the 
head of it will be defaced and the deflection thereby increased. 


The following method for removing fouling was discovered 
and has been practiced by the Royal Paperstory Department; 
it has been found very successful. 


When any difficulty is found in ramming down the bullet, 
proceed to load the next round in the usual manner, but in- 
stead of tearing off the paper when the bullet is inserted in 
the mouth of the piece, ram the whole of the paper down 


© The method for some time practiced in the Royal Laboratory is to hold the 
cartridge in the right hand, and tear off the paper with the forefinger and thumb 
of the left hand, which is grasping the rifle at the same time, this has been done 
during the most severe weather. 
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with the bullet. Fire this, and if the fouling be not entirely 
removed, load again in the same manner; two rounds will 
generally be found sufficient. 

It is desirable that this plan be adopted before the rifle 
gets very foul, or difficulty will be found in ramming down. 

It was found that of 10 rounds loaded in this manner, 5 
bullets struck a 12 feet square target ata range of 500 yards: 
the other 5 missed, thus proving that the shot with paper is 
not altogether useless. 

The rifle-man must not be discouraged, should fouling take 
place, after a few rounds even, on some occasions with the 
best ammunition it will occur in hot, dry, weather. Care 
should be taken when at practice that the range is quite clear, 
as with any ammunition an occasional strip* may occur, the 
bullet may then at an elevation for 500 yards, graze at 100 
yards from the marksman, and the deflection after grazing 
owing to the shape of the bullet be very great. 

To CLEAN THE RIFLE.— Wash out well; dry thoroughly ; 
and then pass a slightly oiled rag down the barrel. 

After many rounds say 2 or 300 from the same rifle, a very 
hard deposit (sulphide of potassium) will in nearly all cases 
be found to have been left by the powder, at the breech, to 
remove which more care is required, the water used in clean- 
sing must remain a longer time in contact with it than on an 
ordinary washing out. Warm water will 1emove it at once. 

The pistols commonly in use in the British service at the 
present time are Revolvers, known as Colt’s, and Deane and 
Adam’s, A great part of the Cavalry and of the Land Trans- 
port Corps are armed with Revolvers of one or the other of 
the kinds. Colt’s have also been issued to the Navy. 


DIRECTIONS FOR LOADING CoLt’s REVOLVING PIsToLs witu 
ELrEyY’s CARTRIDGES. 

Fire a cap on each nipple to clear them. Hold the pistol 

at half cock, muzzle up, in the left hand, tear the covering off 


he a ie ce ie sce ce 
* Strip—When the ball does not follow the grooves but tears through them. 
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the cartridge by pulling the piece of tape attached to it. 
Place the cartridge without breaking the metallic cover, or 
blue paper, whichever it may be, containing the powder in 
the chamber. Turn the chamber containing the cartridge 
under tae ramrod or lever, and force the bullet below the 
mouth of the chamber, place another cartridge in the next 
chamber, withdraw the lever from the chamber, and proceed 
as before until the whole are charged, place a cap upon each 
nipple, pressing them well home. 

Take care on each cocking between the discharges, to hold 
the muzzle down, or the revolver may be fouled by the ex- 
ploded caps, and great care to be taken to remove every ap- 
pearance of oil from the chamber and nipples before loading. 


CLEANING. 

You must set the lock at half cock ; then drive out the key 
that holds the barrel and cylinder to the lock frame, they can 
then be removed ; should the barrel stick on the pin, the lever 
may be used to aid in removing it, by forcing the rammer on 
the partition between the chambers. Wash the cylinder and 
barrel in warm water, dry and oil them thoroughly, oil freely 
the base pin on which the cylinder revolves, 


To TAKE THE LOCK TO PIECES, CLEAN AND OIL. 

1. Remove the stock, by turning out the bottom and two 
rear screws that fasten it to the guard and lock frame. 

2. Loosen the screw that fastens the main spring to the 
trigger-guard, and turn the spring from under the tumbler of 
the hammer. 

3. Remove the trigger-guard, by turning out the three 


screws that fasten it to the lock frame. 
4, Turn out the screw and remove the double spring that 


bears upon the trigger and bolt. 
5. Turn out the screw pins that hold the trigger and bolt 
in their places. 
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6. Turn out the remaining side screw pin, and remove the 
hammer with hand attached, by drawing it downwards out of 
the lock frame. Clean all the parts and oil them thoroughly. 


To put them together.—Replace the hammer with hand 
attached, then the bolt, the trigger, the trigger-suard, the 
main spring, and finally the handle, returning each of the 
screws in their proper places, the arm is again fit for use. 


emer Gee 


I. —FUZES, 


Memo. on SHELLS AND FYZES. 
SHRAPNELLS, 


The frequent failures that had previously taken plece in 
firing shrapnell shells at home and abroad, led to a series of 
Experiments in 1852 at Shoeburyness. The principal points 
to be determined by these Experiments, as stated in the 
Programme were. 


Ist. The causes of premature explosions, 
2d. The causes of the shells not bursting. 
3d. The remedies to be applied. 

The guns used were the following. 


Iron. BRASS. 
8 Inch Gun. 12 Pdr. Gun. 
32 Pdr. ,, 9 Pdr. ,, 
94 Pdr.  ,, 6 Pdr. _,, 
8 Inch Howitzer. 32 Pdr. Howitzer. 
24 Pdr, 3 
12 Pdr. <3 


The fuzes were. 
Old fuzes with old priming. 
Old fuzes with new priming ; and 
New fuzes. 


The shells were also of various patterns viz. those with 
fuze holes having the smooth lip, the screw lip, and the 
fuze hole without projecting lip. 
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The results were as follows, 


S11 good. 
108 blind. 


37 burst at muzzle. 


an 


656 


———) 

The blind shells were nearly all recovered. 

The priming of the fuzes was burnt, but the fuze composi- 
tion had not ignited. 

The quickmatch of the fuze was then fastened, at the 
Royal Laboratory, more securely, so that it should not be 
blown away. There was still one blind shell out of stx from 
the same cause. 

Thirty shells were then fired with fuzes primed according 
to Captain Boxer’s method, and all were good. 


The practice was repeated in 1853 with fuzes prepared, 


Ist. By passing the point of a brass pricker through the 
priming and scraping the surface of the fuze composition. 


2d. With fuzes primed according to Captain Boxer’s 
method, 1. e. by boring a hole through the priming and ;?,"" 
of an inch into the fuze composition. 


The first method did not succeed, the second succeeded 
most satisfactorily. The premature bursts were more fre- 
quent than in J852. 


The shells were fired.generally in the state in which they 
were issued at Woolwich, without having been emptied and 
cleaned at Shoeburyness, as was done in 1852. 


For the bursts at the muzzle, various causes were assigned, 
and although in some instances they appeared to proceed 
from a defective shell, an irregular fuze hole, or a bad fuze, 
no satisfactory conclusion could be formed. 


Smaller charges were tried, and as might be expected, with 
somewhat improved results ; still it was left uncertain, whe- 
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ther the evil was caused by the uneven thickness or other 
defects of the shell, or by the ignition of the bursting pow- 
der from the friction of the balls within the shell. 


General Shrapnel, many years ago arrived at this latter 
conclusion, viz. that the ignition of the bursting powder was 
Sometimes caused by the reaction of the balls on the inside of 


the shell. 


He found that powder placed in the hollow of a broken 8 
inch shell, could be ignited by a lead ball fired from a musket 
at a distance of 30 or 40 yards, and that the same effect was 
produced when the broken shell was linec with lead 3, or 3 
of an inch in thickness. 


But it does not appear that General Shrapnel used any 
means to separate the powder from the balls, except by driv- 
ing the latter tight, and then removing a few near the fuze 
hole to make a space for the bursting powder. 


This reduced the number of bursts at the muzzle. 


Boxer’s SHRAPNEL SHELLS AND FUZES. 


Captain Boxer’s fuzes not being adapted to the shells of 
the Service, none were tried in the foregoing experiments, but | 
the reaction of the musket balls in the shell, having been con- 
sidered likely to loosen or drive out the fuze on the discharge 
of the gun, especially from shells without any projecting lip, 
and thus be one cause of premature explosions, some shrap- 
nel shells were made with a deep lip in 1852 according to a 
pattern furnished by Captain Boxer, and adapted to his fuze, 
which was thus protected from liability to accidents of this 
kind. 


The practice with Captain Boxer’s lipped shrapnel shells 
and fuzes was very good, comparatively few premature bursts, 
and no failure of ignition of the fuze composition, so far as 
could be ascertained. 
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253 Good. 
7 Blind. 
13 Burst at muzzle 
Eight of those which burst at the muzzle were among the 
first fired. A defect in their construction having been de- 
tected was remedied on the spot by Captain Boxer. 


With respect to the blind shells Lieut. Colonel Robe, who 
conducted the practice reported as follows :— 


“The mode of priming the fuzts proposed by Captain 
‘* Boxer appears to answer perfectly, there not having been 
‘* any instance of failure in the bursting of the shell which 
*‘ could be traced to the non-ignition of the fuze; the only 
‘* cases when shells had not burst, were proved to have been 
‘‘ either caused by the extinguishing of the fuze, by grazing 
‘‘in water, or the fuze was entirely out of the shell when 
‘** picked up; and consequently the cause of failure was un- 
‘* discoverable. In one instance the fuze proved not to have 
‘* been pierced and therefore could not have fired the shell.” 


The state of the shrapnel shells in store at Woolwich hav- 
ing been carefully examined by the Inspector of Artillery, 
and his opinion as to the efficiency of a great number of 
them having been unfavorable, reports also having come from 
out-stations at home and abroad of an increased number of 
failures in practice, it was recommended that shrapnel shells 
and fuzes required to be provided for 1853, should ke of 
Boxer’s pattern. 


Various modifications in the construction of his fuzes were 
proposed, but in consequence of failure at the beginning of 
the trial there has not been time to try all of them. 


The equipments with these shells and fuzes have been, this 
year very unsatisfactory. The faifures were at first attri- 
buted to the fuzes and slight alterations were made, but 
without the desired effect. 


In order to adapt the shrapnel shells of the Service to Cap- 
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tain Boxer’s fuze, 50 were fitted with Gun-metal Bouches, 
and they were fired at Shoeburyness. 


The result was unsatisfactory, though it is by no means 
certain that the bouching was the cause, for the premature 
bursts were equally frequent in firing the shells, and all may | 
have proceeded from the same cause, viz. the ignition of the 
bursting powder by the friction of the balls, and this is ren- 
dered more probable, by the result of practice with plugged 
shells both of Boxer’s pattern, and of others cast for the Kast 
India Company—50 were fired containing balls without 
bursting powder, and all were good—50 were fired containing 
balls and bursting powder, and 17 burst at the muzzle. 

It would appear from this Experiment that 34 per cent. 
of premature explosions, may sometimes be attributable to 
the contact of the lead balls and bursting powder. 

Some of Captain Boxer’s shells on being recovered after 
having been fired were found to be without fuzes, this hap- 


‘ pened less frequently when fuze holes were roughed. It was 


probably caused by the pfojecting head of the fuze being 
struck in ricochetting. 

The bits ,used for boring into the side holes of Boxer’s 
fuzes, were found to be frequently broken,—they require to 
be made of superior metal. 

Caprain SremMEeN’s HANOVERIAN SHRAPNEL SHELLS AND 
Fuzes. 

The balls were fixed in these shells by means of sulphur, 
a cylindrical space being left under the fuzes for the inser- 
tion of the bursting powder. 


The shells are carried in the gun limbers loaded, and with 
the fuzes fixed, 


Captain Siemen took great pains with the turning or bor- 
ing into the fuzes, an operation which requires great care. 


The practice was very satisfactory at Shoeburyness in 1853. 
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There were no premature bursts, and only 3 blind shells out 
of 100. 


Attempts have been made by the Fire Master, Lieutenant 
Colonel Tylden, to adapt Horizontal Metal Fuzes construct- 
ed on similar principles to those of Colonel Bornmann and 
Captain Siemen’s, to shrapnel shells of the service, having 
the balls fixed in sulphur at the Royal Laboratory at Wool- 
wich. 

120 have been flred with full charges for round shot with 
unsatisfactory results. - 

Further trials may afford the means of improving their 
construction, but at present they have not succeeded. 


epiccemtie teact 


BoxeErR’s DIAPHRAGM SHELL. 


With a view to the separation of the balls from the burst- 
ing powder in shrapnel shells, an experiment was made in 
1849 with the bursting powder enclosed in canvas bags as 
suggested by Captain Boxer, and the result having been fa- 
vorable, he proposed in May 1852, that the separation should 
be effected by means of a wrought iron plate. 

This has been found to answer, 119—8 inch, and 79—24 
Pdr. shells, all with 53 inch Fuzes having been fired with 
service charges for shot without a single premature explosion. 

It has therefore been recommended and approved, that 
next year’s supply of the larger natures of shrapnel shells 
shall be of this pattern, and that 200 diaphragm shells of 
each of the smaller natures shall be made for trial. 

The various experiments that have been made this year, and 
previously, with plugged shells with and without bursting 
powder, as well as the experiments of General Shrap- 
nel, those with Captain Boxer’s diaphragm shells—all tend 
to prove, that whatever other causes may exist for pre- 
mature explosions, the principal one is, the ignition of the 
powder by the friction of the balls against each other, or 
against the side of the shell, and that this may be obviated 
by the separation of the balls and powder. 
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— gg a 


17 


In some of the Continental Artilleries this has been effect- 
ed by fixing the balls with sulphur, pitch, plaster of Paris, 
or other material. 


The Committee have already reported, that they consider 
Captain Boxer’s diaphragm plate preferable, but this mode 
is not applicable to the shells now in the service. 


The accompanying return shews the number of shrapnel 
shells and fuzes in store at Woolwich, and in considering 
whether it is desirable to use these shells as they are, to con- 
demn them, or to render them as efficient as possible, it is 
necessary to remember, that in 1852 every shell that was sent 
to Shoeburyness, was emptied, cleaned, and refilled with 
balls, and every fuze prepared and fitted with the greatest 
care by Lieut. Colonel Robe,—precautions, to which may be 
attributed, the comparatively small number of premature 
bursts which occurred, viz. 37 out of 656, or less than 6 per 
cent. 


This year the shells have been fired (without these precau- 
tions) as received from sture, and as they would be fired at 
out-stations and on service—Small particles of grit or sand 
among the balls would no doubt increase the liability to ig- 
nition of the powder by friction, and it appears probable. 
that great care in the preparation, and a temporary partition 
of moderate strength between the powder and balls, whether 
of flannel, clay, sulphur, or other substance, would make 
nearly the whole of these shells serviceable, and it seems ad- 
visable that steps should be taken to ascertain what means 
may be most advantageously used for this purpose. 

Among the shells here referred to, those of Captain Boxer’s 
pattern supplied by contract this year are included. 


Fuzes FoR SHRAPNEL SHELLS. 


With respect to the adoption of a service fuze for shrap- 
nel shells—The diaphragm shell having been approved of, 
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it is necessary to make choice of that fuze which is best 
suited to that nature of shell. 


Metal fuzes similar in construction to the Naval short 
range fuze, and wood fuzes of Boxer’s pattern were used 
in the experiment.—Both answered very well; Captain 
Boxer prefers the wood fuze as being more readily prepared, 
and it has the advantage of being similar in principle to that 
which was established in 1850, as the service fuze for com- 
mon shells; when fired from guns and howitzers. 

The othe fuzes used in various experiments with sheapuel 
shells at Shoeburyness were the C. D. E. and inch fuzes ; 
the Belgian fuze, the Hanoverian fuze, (both of which were 
of pewter with the composition placed horizontally instead 
of vertically) and the fuzes constructed by Lieut. Colonel 
Tylden on the same principle, but supported by stronger 
metal. 


The C. D. E. and 1 inch fuzes require alteration to make 
them efficient and 3 or 4 fuzes must be carried with each 
shell, as they are prepared for different ranges; when fixed in 
the shell and primed according to Boxer’s method there is no 
reason to suppose they are less efficient than Boxer’s fuze, 
they are more simple in construction ; but in preparation for 
use, Boxer’s fuze has advantages, especially when the time 
of burning is required to exceed 2} seconds.—To render this 
description of shrapnel fuzes serviceable, it is necessary that 
the C. D. and 1 inch fuzes should be set aside, that the E, F, 
and G, fuzes should be converted into C, D, and E, fuzes, 
by boring through the priming ;’,"" of an inch into the com- 
position, also that new inch fines vr of an inch longer in 
the wood, and bored into and sHmed according to Boxer’s 
method should be substituted for the old inch fuzes, as has 
lately been done with fuzes of this kind made for the new 
field equipments. 

Boxer’s fuze has been preferred to the old plain fuze for 
common shells, and there are at least equally good reasons 
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for preferring his fuze for shrapnel shells, to the old plain 
shrapnel fuze, but the best reason for adopting it now is, that 
it can be made identical with the Service fuze for common 
shells, the only difference between them being in the length. 
The fuzes for common shells having 2 inches of composition, 
those for shrapnel shells haviug only 1 inch. 


The Belgian and Hanoverian fuzes are of pewter, and this 
metal is too soft for service, unless the shells are carried 
loaded and the fuzes fixed. Lieut. Col. Tylden’s horizontal 
fuzes have a foundation of Gun-metal, but they have not 
yet been brought to perfection. 


One of the advantages of the horizontal metal fuze is the 
regularity as to time of burning. 

Being formed in a mould and the composition being 
pressed at once by machinery, this can be effected with toler- 
able certainty, provided that the boring is correctly perform- 
ed, and that ignition takes place on firing; there has in the 
late experiments been a want of this regularity in the burn- 
ing of the old fuzes as well as those of Capt. Boxer’s pattern. 

With equal pressure, and exactness in the length of com- 
position, and position of the side holes, all of which may be 
secured by machinery in the manufacture of wood fuzes, 
this defect can be remedied. 

Experiments have also been made this year at Shoebury- 
ness with Boxer’s short range fuzes, of mealed powder for 
shrapnel shells, in order to make them available as a substi- 
tute for case shot. There were not more premature burst, 
with them than with other shells, and at 200 yards they 
acted very well. 

The advantages of using shrapnel shells at short ranges in- 
stead of case shot are, 

1. They do not injure the Gun. 


2. They take less room in the limber box and consequent- 
ly more can be carried. 
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3. The additional number of shells would be available for 
long ranges if necessary. 

4. If requisite to fire at less than 150 or 200 yards, by in- 
serting the shell in the gun with the fuze next the charge, 
they will answer the purpose of Case at the shortest possible 
distance. 


ComMMON SHELLS AND FuZEs. 


On the 23th August 1850 after severe trials in practice with 
shrapnel] and common shells, at Woolwich and Shoeburyness, 
at varieties of ranges and with full service charges for 24 Pdr., 
32 Pdr., and 8 inch guns, Captain Boxers’ fuze was recom- 
mended for adoption into the Land Service for shells dis- 
charged from guns and howitzers (The fuzes for shells from 
mortars remaining as then established), underthe following re- 
gulations viz. 


No more of the present pattern fuze to be made for the use 
of guns and howitzers. 


The Garrison Service to be first supplied with Boxer’s 
fuzes. 


The fuzes for field service and for spherical case shot to be 
exchanged (for Captain Boxers’ pattern) as they become un- 
serviceable, or when any new demands have to be supplied. 


This recommendation was approved by the Master General | 
2d September 1850, but it was afterwards ordered, that none 
should be issued until the store of fuzesin the Arsenal was ex- 
hausted. ‘hese are now expended, and Boxers’ fuze is there_ 


fore the only recognised fuze of the service for guns and how- 
itzers. 


In the meantime experiments with shrapnel fuzes upon 
the same principle have been made, two side channels have 
been used instead of one, and this great improvement is equal- 
ly adapted to Boxer’s original fuze, as has been proved dur- 
ing the last season at Shoeburyness. 
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It has further been proved that the 54 inch fuzes of Box- 
er’s pattern, with two channels, is efficient for all gun aud 
howitzer shells, from the 12 Pdr., to the 10 inch ; the 32 Padr., 
8 inch, and JO inch shells were fitted with Gan-metal bouches 
to reduce the fuze holes to the size of the 5} inch (or 24 Pdr.) 
fuze hole, and the 12 Pdr. fuze hole, was rimcd out to the 
same size. 


384 Good. 
21 Blind. 


O Premature. 


Of the 21 blind shells several were recovered, and the fuzes 
found to have been extinguished by the graze or out of the 
shefl. No failure of ignition was detected ; of the 384 good 
shells, 59 burst after grazing. There is reason to believe as 
Captain Boxer has suggested, that the use of wood collars 
instead of metal bouches would answer the purpose equally 
well, and this is capable of easy proof. 


Another experiment suggested by Lieut. Colonel Wilson 
Director of the Royal Laboratory, with reference to Boxer’s 
fuzes for common shells has been tried this year with suc- 
cess, V1Z. 


To ascertain whether 53 inch fuzes concentrically bored 
and having one channel on each side of the composition, 
which was of the same diameter as those in 43 inch fuzes,— 
also 42 inch fuzes of similar construction with composition, 
of the same diameter as that in hand-grenade fuzes, are as 
efficient as Boxer’s 5} inch fuzes bored eccentrically and 
with the two channels on the same side. Col. Wilson’s ob- 
ject in reducing the diameter of the composition, was to leave 
as much wood between the side channels and composition as 
possible in the fuze, which was bored concentrically to save 
labor; Captain Boxer placed the composition eccentric with 
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the external circumference of the fuze for the same reason, 
and also for convenience, the odd and even numbers being 
seen at one glance. 
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From a careful consideration of the results of practice and 
information obtained, and especially of the foregoing partic- 
ulars, it appears to be desirable. 

1. Toseparate the powder from the balls in shrapnel 
shells, in order to prevent the principal cause of premature 
explosions. 

2. To adopt Boxer’s mode of priming in vertical fuzes in 
order to insure ignition of the fuze composition. 


3. Toadopt Boxer’s fuzes with two channels and one 
inch of composition for all shrapnel shells, and Boxer’s fuzes 
with two channels and two inches of composition for all com- 
mon shells, to be fired from guns and howitzers, in order 
to reduce the number of kinds of fuzes as much as possible. 


4. To make all fuzes for such shrapnel and common 
shells of one form and size from the head downwards, the 
only difference being in the length, in order that fuzes for 
shrapnel shells may be available for common shells when re- 
quired. 

5, That the fuze holes of all such shells shall be of the 
same diameter at the exterior circumference and of the same 
form inwards, the only difference being in the depth, which 
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must depend on the thickness of the shell, in order that they 
may be fitted to receive either 1 inch or 2 inch fuzes. 


6. That the above mentioned fuzes and fuze holes shall 
be of the form of Boxer’s 5} inch fuzes, in order to procure 
uniformity, simplicity, and efficiency, in shells as well as in 
fuzes, and also their general adaptation to each other. 


7. That after the external dimensions and the quality of 
shells have been tested by the department of the Inspector 
of Artillery, the Royal Laboratory Department shall be 
responsible for the cleaning of the inside of all shells, and for 
the proper form and size of the fuze holes, in order that the 
fitting of the fuzes into them may be ensured. 


8. That all fuze holes shall be roughed at the Royal La- 
boratory, in order that fuzes may not be liable to be shaken 
out in ricochetting, 


9. That in future, all shells, shrapnel and common, for 
guns and howitzers, from the 9 Pdr. to the 32 Pdr. inclusive, 
shall be cast with fuze holes adapted to Boxer’s 53 inch 
fuzes. 


10. That all shells for guns and howitzers of larger dia- 
meter than the 32 Pdr., aud cast with large fuze holes, shall 
be fitted with metal bouches or wood collars, adapted to 
Boxer’s 53 inch fuzes. 

11. That the use of the present store of common shells 
and fuzes, at Woolwich and elsewhere, shall be continued, 
in order that due regard may be had to economy as well as 
to efficiency, and that time may be afforded for carrying into 
effect the general principles of the foregoing propositions. 

12. That the shrapnel shells and fuzes, at Woolwich and 
elsewhere, shall be made as efficient as possible, the former by 
the separation of the bursting powder from the balls, and the 
latter, by boring through the priming ;2,"" of an inch into the 
composition of such fuzes as can be prepared for use in this 
manner, the only precaution necessary to be remembered is, 
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that the time of burning, will by this means be reduced 1 
second, and allowance must be made accordingly in preparing 
fuzes for the different ranges. 

13. That when the fuzes in store have been thus made 
available for the service, (or as many of them as may be con- 
sidered desirable) any shells that are not supplied with fuzes, 
shall be fitted with Boxer’s 5} inch fuze, with bouches or 
collars if necessary. | 

14. That gauges and rimers for fuze holes shall be fur- 
nished to all stations, in order that, inaccuracies, arising from 
injury to the edges of fuze holes, by accidental causes or 
otherwise, may be corrected before the fuze is inserted. 


Woo.wicu, (Signed) W. Cator, 
9th January 1854. D. 


IV. Memo. on Shrapnel and other Shells. 
MeEmMo. oN SHRAPNEL AND OTHER SHELL PRACTICE AT 


SHOEBURYNESS IN 1854. 
Director General’s Office, 


Woolwich, 29th December 1854. 

With reference to the following paragraph in the Report 
of the Select Committee dated 9th January 1854, viz. 

‘© Tt appears probable that great care in preparation, and a 
‘‘ temporary partition of moderate strength between the pow- 
‘¢ der and the balls, whether of flannel, clay, sulphur, or other 
‘* substance would make nearly the whole of these (the old 
‘ shrapnel) shells serviceable, and it seems desirable that steps 
‘< should be taken to ascertain what means may be most ad- 
‘* vantageously used for this purpose.” 

Steps have been taken and tbis object has been effected by 
a plan proposed by Captain Boxer, viz. the introduction of a 
metal-bouch in the fuze hole of the shell, with a tin cylinder 
attached to hold the bursting powder. 

Several shells were fitted in this manner before Genera] 
Cator went to Turkey, and with sufficient success to justify 
the alteration of the shells under preparation for the East. 
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One Troop, and the first two Field Batteries embarked with 
the old shells, but others to replace them were afterwards 
forwarded, and the whole of the Field Batteries, Siege Train 
and guns of ‘position, have been furnished with shrapnel 
shells rendered serviceable by the above method. 


So efficient has this proved, that during the whole of the 
experimental practice at Shoeburyness this summer, in which 
many of these shrapnel shells of all natures have been fired, 
not a single premature burst has taken place, so that the ob- 
ject for which tae alteration was made has been most suc- 
cessfully attained. 


In the practice of the companies under instruction, two 
premature explosions occurred, but these failures may fairly 
be attributed to causes distinct from any fault of the princi- 
ple adopted. 


Of blind shells during the practice there have been seve- 
' ral latterly, but of those it is not unreasonable to suppose 
that nearly all were attributable to imperfect boring, or ex- 
tinction of the fuze by striking on the wet sand. 


The followiag is an extract from a letter from Colonel R.. 
Wilson the Officer in charge of experiments and practice at 
Shoeburyness respecting shells which did not burst. 

‘* The first (I conceive) imperfectly bored. 


**2d Same cause. 

‘© 3d Fuze knocked out on striking the sand. 

4th Sheil struck the ground and smashed the fuze. 

“Sth Fuze out, evidently badly driven, the whole of the 
collars remained in uninjured.” 


‘* T think Boxer’s fuze the best I have ever seen—with care 
‘‘ they never fail.” 


One fuze was blown out by the explosion of the bursting 
powder, without bursting the shell. 

The result of the practice generally, has proved the very 
great advantage gained to the service by the adoption of the 
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principle of separating the powder from the balls in the shell, 
and of boring a small hole in the head of the fuze compositi- 
on, the one preventing premature explosion, the other se- 
curing the ignition of the fuze composition. 


The experiments during the summer however, while they 
have been extremely satisfactory with regard to these two 
main points, shewed an irregularity as to the time of burning 
the composition in the fuzes, which required correction and 
eventually led to the discovery, by Captain Boxer, that the 
grease, with which the instruments used for boring were 
touched in the manufacture of the fuzes, was communicated 
to the wood, and ultimately to the fuze composition, in- 
creasing its time of burning, and otherwise affecting its ef- 
ficiency. 

The discovery is particularly valuable, as it also accounts 
for the defects in Rocket fuzes, which have, for many years, 
been prepared in a similar manner, and have been injured by 
a similar cause. 

This defect in all wood fuzes has now been remedied by 
_ the disuse of grease. 

With respect to the shells also which have been filled with 
balls separated from the bursting powder, the composition 
in which they were at first embedded, was found oecasionally 
to adhere with some of the balls to the side of the shell.* 

Resin has been substituted, and this evil diminished, if 
not entirely remedied. 

The bursting powder, being collected nearly in the mid- 
dle of the shell a greater lateral spread, and less longitudinal 
spread of the balls is thereby produced, though the area they 
cover, is much the same. 

The carbine balls in the smaller natures of shells have 
been found very efficient, as appears by a letter from Captain 
Brandling dated 24th May 1854; although latterly Colonel 


* It consists of Plaster of Paris, red ochre and resin—a mixture containing red 
lead was also tried but found to be too hard 
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Wilson has complained of want of penetration, which he at- 
tributes to the solidity of the composition used for fixing the 
Balls,— 


This may be rectified by the substitution of resin. 
It has been proposed to harden the lead balls by mixing 
them with antimony. 


Tron balls have also been suggested fur the larger natures 


of shells. 


These Shrapnell shells are now considered secure against 
premature explosion, even if fired with full charges for solid 
shot. 


In all the experiments that have been made with the future 
shrapnel shell of the service viz. The Diaphragm shell, as 
well as with those referred to in the accompanying paper No. 
2 containing Captair Boxers Report of practice at Shoebury- 
ness this month, full charges have been used with perfect 
safety, and it is suggested that great advantage and conveni- 
ence would arise from adopting generally for shrapnel shells 
the same charges as are used for solid shot. 


In shell guns and large natures of ordnance of cast iron 
this rule will require some modification (‘lhe charge for the 
32 Pdr. common shell has lately been reduced); hollow 
shot for 8 inch Guns weigh only 48 lbs. while the Shrapnel 
shell fer the same guns weighs 61 lbs. 


The measures adopted for the improvement of the old 
Shrapnel shell having thus been attended with great success, 
as evidenced by the experiments at Shoeburyness, as well as 
by most satisfactory Reports of their efficiency in the Crimea, 
it is suggested that a more extensive application of these im- 
provements may now safely be effected, and steps taken for 
providing outstations at home and abroad with equally good 
shells, 


In considering the necessity for this change, it must be 
remembered that the old shells have been found as formerly 
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prepared, so inefficient, that no dependence can be placed 
on them. 

The same remark applies to the old fuzes. Both should 
therefore be changed as soon as possible. 

Instruments should be issued for the use ‘of the new shells 
and fuzes, and also rimers, gauges, and other requisite 
small stores. 

It may be desirable to have the tin cylinders for the 
bursting powder lacquered, to prevent rust. 

No experiments with short range fuzes for Shrapnel 
shells, have been made this year, but the proposition is still 
open and deserving of further trial and consideration. 

The introduction of exercise Shrapnell shells as suggested 
9th January 1854 will be very useful, as soon as the exact 
weight of the various natures of the new Diaphragm Shrap- 
nel shell has been determined. 

The common shells for guns and howitzers, and Box- 
er’s 53 Inch fuzes, have been found to answer extremely 
well, and their use also should now be extended to all sta- 
tions. 

In the practice with mortars at Shoeburyness this year, se- 
veral shells have burst prematurely, and the Reports from 
the East of the 10 Inch mortar shells and fuzes are very un- 
satisfuctory. 

The Firemaster has made some experiments, and proposes 
that all shells for 8, 10, & 13 Inch mortars should have fuze 
holes, adapted to 8 Inch fuzes prepared with side holes par- 
tially bored, (see the annexed letter from the Director of the 
Royal Laboratory No. 1 dated 14th November 1854 enclos- 
ing Captain Boxer’s Report of practice with mortars at 
Shoeburyness. ) 

These fuzes and fuzeholes are 1.22 inches in diameter 
at the head, and taper gradually toa point at the distance of 
16.2 Inches. 

All shells for mortars as well as for guns and howitzers 
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should be subjected before issue to Laboratory inspection. 
Experiments should be made with 55 Inch and 43 Inch 
mortar shells, to ascertain if Boxer’s 53 fuzes for common 
shells can be used with them. 

Experiments are about to be made, to ascertain if the 
concussion fuze of the service, which is at present only 
used with 32 Pdr. and the higher natures of common shells, 
can be reduced to the size of the 53 Inch fuze hole. 


If not, shells having 8 Inch fuze holes must as heretofore 
be used with them. 


Fuzes for hand grenades, as well as all other time fuzes 
should have ;*; of an Inch bored into the composition. 


Wood collars for fuzes have been found unfit for general 
use, the wood being liable to shrink and to split. 


SHRAPNEL SHELLS AND FUZES. 

With reference to the foregoing Memo: and to the Memo: 
and 14 Propositions (9th January 1854) which received the 
approval of the Master General, it is now suggested in 
addition, with regard to shrapnel shells and fuzes. 

1. That the old Shrapnel shells of the service shall, when 
possible, be rendered efficient by the introduction in the 
fuze hole, of a metal bouche with a lacquered tin cylinder 
attached, to hold the bursting powder. 

2. That the charges of these Shrapnel shells shall be ac- 
cording to the annexed table A. 

3. That their bursting charges shall consist of rifle 
powder, and shall be issued in paper bags enclosed in calico,— 
filled according to the annexed table marked B. 

4. That the balls shall be inserted by a small hole bored 
for that purpose in the shell, that they shall be embedded 
in resin,—and that the hole shall be plugged with wood, 
before being issued for practice or service. 

5. That antimony may be mixed with the lead balls. 

6. That immediate steps be taken to provide outstations 
with Shrapnel shells of the above description, and to with- 
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draw those in charge of the several Commanding Officers and 
Storekeepers, in such manner as may be suggested by the Di- 
rector General of Artillery, for the purpose of being fitted at 
W oolwich. 

7. That Boxer’s Shrapnel fuzes shall be issued with 
such shells, and the old Shrapnel fuzes withdrawn with the 
old shells.—The number of fuzes issued, to be 20 per eent. 
more than the number of shells, in order that the men may 
have the opportunity of being taught the preparation of fuzes 
for use. 

8. That gauges and rimers be issued to all stations, in 
due proportion, for the purpose of rectifying any irregulari- 
ties that may occur in fuze holes, from accidental causes in 
transpcrt or otherwise. 


9. That borers, bits and other small stores for Shrapnel 
fuzes, may be issued according to the annexed table C. 

10. That all common shells and fuzes for guns and 
howitzers be withdrawn from the out stations, and brought 
to Woolwich, (that the shells may be examined, and as many 
of them as possible, fitted to Boxers 53 Inch fuze) under a 
similar arrangement to that proposed for the withdrawal of 
Shrapnel shells and fuzes, (as many as considered necessary 
by the Director General being replaced by efficient shells, and 
Boxer’s 53 Inch Fuzes). 

11. That the 8 Inch fuze with side holes shall be adop- 
ted in the service for shells, hereafter cast for mortars. 

12. That all8, 10, and 13 Inch shells hereafter cast for 
mortars, shall have their fuze holes adapted to the 8 Inch 
fuze. 

13. That until such shells are cast, fuzes with side holes 
shall be made for adjustment to the fuze holes of the 8, 10, 
& 13 Inch mortar shells now in the service, and shall be 
used with such shells. 

14. That after the external dimensions, quality, and uni- 
form thickness of shells for mortars, as well as for guns and 


howitzers, have been tested by the Department of the In- 
spector of Artillery, the Royal Laboratory Department shall 
be responsible for the cleansing of the inside of the shells be- 
fore they are issued, and for the proper form, roughing and 
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dimensions of the fuze holes. 


15. That fuzes for mortar shells as well as for all other 
shells, shall in their construction, at the Royal Laboratory, 
be bored, not less than ,?,ths ofan inch into the upper part 


of the fuze composition. 


Nature of Ord- 


hance. 


Tron. 
168 Pdr. Gun. 


468 Pdr. 

8 Incb. 

4 8 Inch. 

& 8 Inch. 
OG Pdr. 
142 Pdr. 
842 Pdr. 
942 Pdr. 
10/32 Pdr. 
132 Pdr. 
124932 Pdr. 
13182 Pdr. 


Brass 


(Signed) W. CaTor. 


Director General, 


TABLE A. 


Length. | Weight. | Charge. 


Ft. In.] Cwt. lbs. 
10—10 112 10 
i0— 0 95 10 
9— 0 65 8 
8— 0 52 6 
6—8} 50 6 
10— 0 85 10 
10— 0 84 10 
10— 0 75 10 
9— 6 67 10 
9— 7 63 10 
9— 6 56 10 
9— 0 50 8 
8— 0 42 6 
6— 0 25 6 4 
9— 6 50 8 
6— 0 20 2% 
9— 0 42 6 
6— 0 21 4 
6— 0 17 2 
4. 0 21 bs} 
6— 6.6 17} 4 
5— 11.4 134 24 
5— 0 6 1} 
5— 3 174 3 
4— 8.6 12} 23 
3— 9.2] 6} 1} 


Remarks. 


(Signed) W. CaTor, 


Director General. 
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TaBie B., 


Bursting charges for Shrapnel Shells which have the powder separated 
from the balls be means of tin cylinders. 


ozs. drs. 
S Inch shells.........4 3 Rifle Powder 
56 Pdrs. ,, 4 2 = 
42 Pdrs. ,, 2 12 - 
32 Pdrs. ” 2 8 99 
24 Pdrs. 9 I 9} 29 
18 Pdrs._,, | 8 Pe 
12 Pdrs. _,, 1 0} 9 
9 Pdrs. ” 0 14 ” 
6 Pdrs. ,, 0 YQ} -” 
(Initialed) W. C. 
D. G. 
TaBLeE C. 


List of Borers, Bits and other small stores for Shrapnel and 
other Shells. 
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A set of Rectifying Implements. A set of Borers. A set of Implements for boring 


2 Rimers. 2 Borers. mortar fuzes. 
1 Gauge. 12 Long Bits. 1 Brace. 
1 Handle. 5 Bits. 


12 Short Bits. 
(Signed) W. Cator. D. G. 
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No. V.—FUZES. 


ADDENDA BY Captain C. H. HutcuHinson. 


Several shells having failed to burst, it was supposed that the 
lead plug 8, (Fig. 1 Plate 2) had become displaced, either by the 
first shock of firing, or by the friction of the balls during the 
after flight of the shell, (more probably the former) and that the 
coal dust getting into the socket had choked up the passage 
leading to the bursting powder and caused the failure. This 
has led to the substitution of a plug of brass made to screw 
down upon a shoulder left at the bottom of the socket: the 
inside of the socket has also been turned out so as to enlarge 
the small channel at first used, communicating with the hole 
into a cavity extending all round the fuze, with the effect of 
considerably reducing the number of blind shells. 


Officers who witnessed the shell firing in the Crimea, speak 
very favorably of the accuracy with which the bursting of 
shells was timed by the use of Boxer’s Fuzes. And so highly 
were they appreciated also by the French Artillery, that large 
quantities were applied for by our Allies, and supplied to them 
at various times from the Woolwich Arsenal. 

The Royal Artillery have established, that wooden fuzes 
for Mortar Shells shall be confined to two sizes only : these 
are shewn drawn te the full scale on the accompanying 
plates. (I and 2) 

Great accuracy in their size, shape, and graduation is en- 
sured by the use of machines, specially adapted to perform 
each step in their preparation. 

These consist essentially of :— 

1 Circular saws for cutting the wood into prisms of the 
two sizes required. 

2 Set at the proper angle upon a lathe, is a guide rest, 
against which the hand is stopped whilst roughly shaping out 
the fuze, after the manner of hand turning; a second chisel, se- 
cured toa handle carrying a gauge stop to traverse against 
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the same guide rest, finishes every cone with a side parallel 
to and equidistant from the guide rest. 


3 Held in the conical hole of a rest confined between 
guides, the fuze is brought up to two circular saws, set exact- 
ly the length of a fuze apart, by which the same length and 
same thickness is ensured to all. 


4 A revolving chuck has a conical hole in its centre to 
receive the fuze, whilst the cup is turned out by a cutter, slid- 
ing in a puppet head, and fitted with a collar to stop it at the 
proper depth. 

5 A similar arrangement, with the substitution of a bit 
to bore out the fuze. 

6 Sharp disks of steel set one inch apart upon a revolv- 
ing bar, cut or indent the graduation rings on the fuze, retain- 
ed by end blocks in its correct position, and pressed to the 
cutters by a short lever. 

7 Arrest, in which a determinate spiral end motion is 
given to the fuze, and by which it is brought, and held in 
the right positions for the side holes being successively bored, 
by a bit fixed in a revolving prandiel, capable of restricted end 
motion, in the direction of a diameter of the fuze. 


8 For Shrapnel fuzes a revolving bit is used to form 
the bore, the fuze being held in a rest, of which the conical 
hole has the proper amount of axial eccentricity, with refe- 
rence to the direction of the bit. 

9 Smaller bits under the same sort of arrangement are 
used to bore the side channels. 

All these bits, excepting the cup borer, which is sufficiently 
stiff in itself, pass the whole of a steel guide plate fixed close 
to the mouth of the fuze; to ensure a true direction of the 
bore. 

10 Avrest, having determinate end motion and revolu- 
tion, and fitted with apprcpriate stops to determine its position 
holds the fuze, whilst the side holes are bored by a revolving 
bit. 
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The metal caps are made of pure tin, laminated, punched 
into disks, and spun into shape upon a lathe, specially fitted 
for the service. A peculiar plan of punching will now be 
adopted, in supercession of the spinning process for forcing up 
the rims of the caps. 

This consists in using a die with a hole of just sufficient 
size to allow the finished cap to pass ; through which the disk 
of tin will be forced by a punch as large as the inside diame- 
ter of the finished cap, over the die and so close to it as bare- 
ly to admit of the metal disk being inserted below it, will be 
fixed a plate of steel pierced with a hole just large enough to 
allow the punch to pass ; this plate, it is now discovered will 
prevent the edges of the tin disk from crumpling up in punch- 
ing ; an effect, which has hitherto prevented the simple, and 
more rapid method of punching being used for forming the 
disks into cups. 


No. VI.—Boxer’s Fuses for common and Shrapnel Shells. Plate I. 
DESCRIPTION. 


Figs. 4 and 5, represent sections of the fuze for common 
shells, and figs. 7 and 8, sections of the fuze for shrapnel 
shells. 

The composition bore c,c, is made eccentric with regard te 
the exterior, and the two powder channels d,d, are bored 
upon that side in which there is the greatest thickness of 
wood. 

A hole is bored through the mealed powder at the top, and 
into the fuze composition, to a depth of about °4-inch from 
the end of the composition bore; this hole is of the utmost 
importance, as it ensures the igintion of the fuze compositi- 
on from the priming. 

Holes e,e, ‘2 of an inch apart, are made into the powder 
channels; the top hole in one row is ‘2-inch from a plane 
passing through the bottom of the priming hole, and per- 
pendicplar to the axis of the fuze; and the top hole in the 
other row is ‘3-inch from this plane. 
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The bottom hole in each row is continued to the axis of 
the composition bore. The small side holes e,e, with the 
exception of the bottom ones, are filled with — powder, 
and a small portion of clay. 


The powder channels d,d, contain fine powder, and the bot- 
tom side holes e,e, have a piece of good quickmatch placed 
inthem. Beyond this quickmatch, the.powder channels in 
the fuze for common shells is filled with putty, but in the fuze 
for shrapnel sheils, the corresponding portion contains quick- 
match, which is continued from one channel to the other 
through a groove made in the bottom. In the former, the 
powder is prevented from being “set” into the shell by the 
quickmatch and putty ; but in the latter, the quickmatch alone 
_ offers the necessary resistance. 


A piece of good quickmatch is tied into the cup, and it is 
recommended that this quickmatch be laid over the side before 
the shell is set home. 


Figs. 6 and 9, represent the common and shrapnel fuzes, 
with the side holes numbered. 


Borer for the fuze. . 10, consists of a hook 
6, into which the fuze is placed, as shewn in the fig, and a 
shank a, which contains a female screw. The bit fig. 11, 
passes through the centre of the handle and male serew, and 
is secured by a small screw e, which presses upon the portion 
of the bit g, The length of the bit is so regulated, that when 
placed in the handle as shewn in the drawing, it will enter 
sufficiently far into the composition when screwed down to 
the shoulder. 


If the bit should become unserviceable, the handle must be 
detached from the shank, and e, unscrewed, by placing the 
head into the recess f, (the hook thus becomes a turnscrew,) 
by turning the bit } round, a portion wiil project beyond the 
handle, and thus facilitate its removal, should it be tightened 
by rust or other causes. Care must be taken in substituting 
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another bit, that it is placed as shewn in the figure, and that 
the screw e, firmly presses upon it, for if any space be left 
between the head of the bit and the handle, the end will not 
enter sufficiently far into the composition. The borer should 
be occasionaily examined and cleaned. 


Fig 1. represents a section of the common shrapnel shell, so 
arranged as to have the bursting powder separated from the 
balls, with the new fuze fixed and prepared for a range cor- 
responding to two seconds. 


The bursting powder c, is contained in a tin cylinder, and 
is admitted through the hole d, at the bottom of the sock- 
ed b. When the composition is consumed as far as the hole a, 
(made by the borer,) the fine powder in the channel is ignited, 
and thus explodes the bursting powder through the hole d; e 
isa small hole at the side of the shell through which the 
balls and rosin, which is run between them, is admitted, and 
this is then closed by a plug of wood. 

It is recommended that the bursting powder be placed in 
the tin cylinder before going into action, and the plug cover- 
ed with serge, inserted in the fuze hole. The bursting pow- 
der can be speedily removed from the shell if necessary, and 
from its being separated from the balls, and consequently 
not acted upon by them, it will not be liable to injury even 
when subjected to the action of travelling. 

A simple boring bit fig. 12, is supplied to each gun, in case 
the one represented in the figure be lost, but this should not 
be used, except in case of necessity. 

Directions for preparing and fixing the Fuze. 

Hold the borer by the handle in the right hand; place the 
fuze in the hook with the head of the fuze towards the body, 
and in such a position that the ‘‘bit” in advancing will pierce 
the required hole, then holding the hook of the borer in the 
left hand; turn the handle until the ‘‘bit” enters the hole, 
after which the fuze must not be confined by the hand; con- 
tinue to turn the screw until the shoulder comes in contact 
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with the top of the shank, reverse the metion until the bit 
is clear of the fuze; remove the fuze; push down the string 
which secures the cap; place the fuze in the socket of the 
shell ; give the head of the fuze two or three smart taps, 
either with a small wood mallet, or against the gun carriage. 


VIf,—Boxer’s Fuzes and Diaphragm Shrapnel Shell. Plate 2. 
DESCRIPTION. 
Fuze for Common aud shrapnel shell. 


Figs. 2 and 4 represent sections of the fuze for common 
shell, and figs. 9 and 1], sections of the fuze for shrapnel shell. 


The composition-bore c,c, is made eccentric with regard 
to the exterior, and the two powder-channels d,d, are bored 
upon that side in which there is the greatest thickness of 
wood, as shewn in fig. 8. 


A hole is bored through the mealed powder at the top, 
and into the fuze composition, to a depth of about °4 inch 
from the end of the composition-bore: this hole is of the 
utmost importance, at it ensures the ignition of the fuze- 
composition from the priming. 


Holes e,e, ‘2 inch apart, are made into the powder-chan- 
nels; the top hole in one row is ‘2 inch from a plane passing 
through the bottom of the priming-hole, and perpendicular 
to the axis of the fuze; and the top hole in the other row is 
*3 inch from this plane. 

The bottom hole of each row is continued to the axis of 
the composition bore. The small side holes e,e, with the ex- 
ception of the bottom ones, are filled with pressed powder 
and a small portion of clay. 

The powder-channels d,d, contain fine powder, and the 
bottom side holes e,e, have a piece of quick match placed in 
them. Beyond this quickmatch, in the fuze for common 
shell, the powder-channels are filled with putty, but in the 
fuze for shrapnel shell, the corresponding portions contain 
quickmatch, which is continued from one channel to the 
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other through a groove made in the bottom. In the former, 
the powder is prevented from being ‘‘set’” into the shell by 
the quickmatch and putty; but in the latter, the quickmatch 
alone offers the necessary resistance. 


Figs. 3 and 10 represent the common and shrapnel fuzes, 
with the side holes numbered. 


Fig. 6 represents the metallic cap which is fixed on the 
head of the fuze; in the inside of this cap is placed a disk 
of cardboard, to which is attached a piece of tape, as shewn 
in fig. 7. Fuzes with the metallic cap fixed are shewn in 
figs. 12 and 13. 


Fuze for Mortar shells. 


Fig. 12 represents the fuze for 13, 10, and 8 inch mortar- 
shells. This fuze has a spiral row of holes, the centres of 
which are ‘2 inch apart in the direction of the axis of the 
fuze. The holes are made in a spire, in order to prevent the 
wood from splitting when preparing the fuze for firing,—a 
defect which existed when the holes were arranged as in the 
common and shrapnel fuzes. 

Borers for Fuzes. 

The borer, fig. 13, for common and shrapnel fuzes, con- 
sists of a hook 8, into which the fuze is placed, as shewn in 
the plate, and a shank a, which contains a female screw. The 
bit, fig. 14, passes through the centre of the handle and male 
screw, and is secured by a small serew e, which presses upon 
the portion of the bit g. The length of the bit is so regulated, 
that when placed in the handle, as shewn in the drawing, it 
will enter sufficiently far into the composition when screwed 
down to the shoulder. 


If the bit should become unserviceable, the handle must 
be detached from the shank, and e unscrewed, the square 
hole f, in the hook 6, being made for this purpose. By turn- 
ing the bit a quarter round, a portion will project beyond the 
handle, and thus facilitate its removal. Care must be taken, 
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when substituting another bit, that it is placed as shewn in 
fig. 13, and that the screw e firmly presses upon g, fig. 14; for 
if any space be left between the handle and the head of the bit, 
the end will not enter a sufficient depth into the composition. 
The borer should be occasionally examined and cleaned. 

A simple boring bit, fig. 15, is supplied to each gun, in 
case the one represented in fig. 13, should be lost; but this 
should not be used except in case of necessity. 

Fig. 16, represents the brace and bit for mortar fuzes. 

Boxer’s Diaphragm shrapnel shell. 


Fig. 1, shewsasection of Boxer’s Diaphragm shrapnel shell, 
with a fuze fixed and prepared for a range corresponding to 
2 seconds. The interior of this shell is divided by a wrought- 
iron partition or diaphragm, d. The balls e,e, are placed on 
one side of the diaphragm, and the powder on the other, a 
complete separation being thus effected. 


The balls are made of an alloy of lead and iunoay, and 
the interstices are filled up with coal dust. 


A metal socket is screwed into the fuze-hole; this socket 
has a shoulder which presses upon the diaphragm, thus rende- 
ring the separation of the powder and balls complete. 


The bursting powder is admitted into the shell througha 
small hole f; this hole is secured by a small metal screw-plug. 
It is recommended that the bursting-powder be put in the 
shell before going into action, as it can be speedily removed 
from the shell if necessary, and from its being separated from 
the balls, and consequently not acted upon by them, it will 
not be liable to injury, even when subjected to the action of 
travelling. 

In order that the bursting charge may open the shell in 
such a manner as to relieve the balls without affecting their 
proper direction of flight, four grooves are cast in the interior 
of the shell. 

- When the composition is consumed as far as the hole g, 


41 


(made by the borer), the fine powder in the channel is ignited, 
the fire is then conveyed from the bottom of the fuze to the 
bursting-powder, through a small groove, which is made from 
the end of the socket to the hole a. 


The interior of the socket is of such a length that a vacant 
space exists between the bottom of the fuze and the plug of 
lead 6, which closes the end of the socket, and which insures 
the ignition of the bursting-charge, whatever position the 
fuze may be in. | 


. Directions for preparing and fixing Fuzes. 

To prepare the fuze for common and shrapnel shell, hold 
the borer, fig. 13, by the handle in the right hand ; place the 
fuze in the hook 8, with the head of the fuze towards the 
body, and in such a position, as shewn in fig. 13, that the 
“bit” in advaricing will pierce the required hole; then, hold- 
ing the hook of the borer in the lett hand, turn the handle 
until the “bit” entersthe hole, after which the fuze must 
not be confined by the hand; continue to turn the screw 
until the shoulder comes in contact with the top of the shank; 
reverse the motion until the “bit” is clear of the fuze; 
remove the fuze and place itin the socket of the shell, and 
give the head of the fuze two or three smart taps, either with 
a small wooden mallet or against the gun-carriage. Care 
must be taken that the fuze is fixed firmly in the shell, but 
it is on ne account to be rasped. 


The fuze must not be uncapped until the shell is placed 
in the muzzle of the gun. The capis then removed by giving the 
tape a sharp pull._—This operation not being performed until 
the shell is in the bore, much reduces the chance of an acci- 
dent, and renders the fuze less liable to injury from wet. 


To prepare the fuze for mortar shells.—Hold the fuze, 
fig. 12, firmly in the left hand ; insert the point of the bit, 
fig. 16, into the required hole; place the head of the brace 
‘against the body, and turn with the right hand until the 
Stop comes in contact with the wood. In fixing and uncap- 
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ping the fuze, the same directions must be attended to as given 
for the common and shrapnel fuze. 


N. B. The wooden bottom of the fuze must on noe 
account be cut off, as it supports the composition, and pre- 
vents its being disarranged by the shock at the discharge. 


When filling mortar-shells, the cork plug, which is in the 
fuze-hole of the 13 and 10-inch, may be driven in by the fuze; 
but with the 8 inch, the plug ought to be taken out, asit might 
prevent the fuze from being ‘“‘set home.” The mortar-shells 
were at first filled with wooden plugs; these must be removed 
by means of a mallet and piece of metal. 
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VIII. Mr. Martin’s Shells filled with liquid fire. 
Mr. J. Marttn. 
Orchard Place, Blackwall, August 27th, 1855. 

HonourRABLE GENTLEMEN, 

According to your request on the 12th, when I had the 
honor of bringing before your notice my shell charged with 
fluid iron: I beg to state I have prepared 20 shots for the 
first experiment, the size of them is 7 inches and 4. I mention 
this gentlemen, in order that cannon of suitable size in bore 
may be in readiness. I am prepared to pay the expenses of 
the trial myself; perhaps gentlemen you will let the trial 
take place after dark, as it will afford an opportunity of wit- 
nessing the destructive effects of iron when in a fluid state. 

Gentlemen, I shall require an order from you to allow the 
Furnace &c. which is necessary, to be placed upon Her Ma- 
jesty’s Range at Woolwich. 


Gentlemen, In addition to the first experiment I have 
brought before you, I can cause a shell containing from | cwt. 
to 10 cwt. of fluid Iron, to explode over, or in a town at any. 
given time, with perfect safety to those engaged in firing the 
gun. 

Gentlemen, I am prepared to carry out the first experi- 
ment whenever you think proper to fix a time; as to the se- 
cond, you will be able ta judge from the effects of the first, 
whether or not the second is worthy of your notice. 


The inventor is at the door awaiting your orders. 


Orchard Place, Blackwall, August 31st, 1855. 

Sir, 

In answer to your letter of the 27th, where you state you 
were mistaken in the person, and could not find the name of 
Joseph Martin in your books, I beg to state I brought a let- 
ter from the Lord Panmure about the beginning of March 
last to the Board of Ordnance, respecting the ‘ring of fluid 


08 


iron, but I was then told it had been proposed before, on the 
first of May 1854. 


‘ Sir,— Hearing nothing of its merits, or of its being tried, and 
seeing the necessity in my own opinion of its being tried, I 
called on the twelfth and offered to try it at my own expense. 
I have frequently at my cwn factory at Blackwall, proved 
that it can be used against the enemy with the most destruc- 
tive effects, and with the greatest safety used by ourselves. 


Sir,—In my first letter to Lord Panmure, I mentioned that 
it would be necessary for the shell to strike some object pre- 
vious to its bursting, or rather, to cause it to burst, but since 
then I have discovered the means to burst itin the air, at any 
given time, and with a charge of from one ewt. to 20 cwt. of. 
iron in a fluid state. | 


Sir,—With your permission, I will bring before your 
notice one of my shells that has been filled with fluid iron, 
fastened up perfectly tight by means of an iron plug, so as 
to enable me to withdraw it, and shew what state the iron 
will be in 5 minutes after the pouring it in. 


Sir,—The second specimen will be that of a shell filled 
with fluid iron, there will be a coating formed of a substance, 
the preparation of which is known to no one but myself, 
which acts as a non-conductor of heat as well as cold; but net 
being able to convey to you an idea by drawings, I propose 
to bring the shells in three stages of their advancement tu- 
wards the desired object. 


Sir,—I shall be very glad to answer any questions, and give 
any, or every explanation you may require from me, and I 
beg to state, I wish to abide by the printed rules and regula- 
tions of the Ordnance Department. 


Yours obediently, 
(Signed) JoserpH Martin. 


a9 
Marshes Woolwich, 1st april 1856. 


EXPERIMENTAL PRAcTICE WITH Mr. Martin’s SHELLS 
FILLED WITH LIQUID IRON. 


68 Pdr. 95 Cwt. Iron Gun placed at 600 yds. from the 
Bulk Heads Marshes. 


Members Present. 


Captain Carrin, C. B. R.N. 
Colonel Coug, R. E. 
Colonel Tuttou, R. A. 
Lieut. Colonel EanpLey WitmorT, R. A. 
Captain YoUNGHUSBAND, R. A. F. R. S. 
Professor WHEATSTONE, F. R. S. 
F. A. ABEL Esquire. 
J. ANDERSON Esquire. 
The shells were guaged, the highest filled with metal. 
Diameter of shell empty 7°87 inches. 
Pa one minute after filling 7°88 Pe 
si 8 minutes after filling 7°885—°015 expander. 


The wood bottom of shell commenced charring three minutes 
after shell being filled ; shell bottom in flames in 15 minutes. 
One hour after, paper immediately ignited on being placed 
in contact. Diameter of shell one hour after being filled 7°95 
shewing expansion of ‘08 inches. This shell was fired see Sth 
round. 


3|]eé 
8 
5 fe 58 REMARKS. 
2 |é |8* 
1{; 6] 18°{ <Atthe Masonry, struck, breaking to pieces, por- 


tion (Specimen No. 1) flattened and found sticking 
to the granite. 

2] 8 | 13°] At Wood Bulkhead, struck passing through, smoke 
observed coming from Bulkhead immediately, portions 
of this and No. 4 shell (Specimens No. 2), and small 
pieces of the well scattered metal (Specimens No. 3) 

3 | 8 {1,'.°| At Wood Bulkhead, missed, passing over close 

| above, entering butt. 


© .60 |Cherge. 
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REMARKS. 


At Wood Bulkhead, struck, passing through, molten 
iron shewing a broad glare as it entered the butt. 

At Bulkhead, grazed in front of Bulkhead, then 
passed through, this shell had the metal poured in 
one hour before it was fired (See guaging) this shell 
had been rolled about and moved several times, but 
its shape was found unaltered, before it was placed in 
the Qun. 

At Bulkhead, passing through it, shewing the 
molten iron in flakes after the breaking of the shell. 

At Bulkhead, struck, breaking, scattering a stream 
of burning metal, smoke observed issuing from the 
Bulkhead. 

This she was not placed in the gun until 2 mi- 
nutes after being filled, the flag was then lowered, a 
vessel being in the range, and another 1} minute 
elapsed before the gun was fired. 

At Bulkhead, struck, smoke observed issuing dense- 
ly from Bulkhead immediately after the shell en- 
tered. Shell in two parts, recovered (Specimens 
No. 4.) This shell was not fired until 6 minutes 
after being filled, the object of this delay was, that the 
metal might consolidate and disperse in larger frag- 
ments than those shewn in Specimens No. 3. A mis- 
take as to fragments is here made, the fragments 
numbered 4, are not those of this round, but No. 5 
round, the shell that was kept one hour before being 
fired. 

At Bulkhead. Fired four minutes after being 
filled, struck, passed through Bulkhead, shell break- 
ing, denser masses seen to issue immediately after 
of white smoke. A few minutes after, the Bulkhead 
broke out into flames from every pa where these 
shells entered. 

At the Masonry, struck, the dispersion of the molten 
iron plainly seen, recovered some portions (Speci- 
mens No. 5) this shell was fired 5 minutes after being 
filled. 
| At the Masonry, struck, the dispersion of the metal 
very plainly seen. This shell was 14 minutes in the 
gun before being fired, recovered portions (Specimens 
No. 6) (Specimens No. 9 Fragments of the several 
shells. 
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_ There was no difficulty experienced in charging these shells, 
in no instance was there any spirting of the metal, the shells 
were safely lifted up by the aid of a piece of cotton and 
placed iv the gun, 2 and 3 minutes after being filled. 


Report of B. Sub Committee on Experiments made with the 
shells filled with ae iron, proposed by Mr. Joseph Martin, 
Blackwall. 


~The shells faviishea: by Mr. Martin for the experiment 
were twelve in number, they were of the proper diameter for 
an eight inch gun, and were stated by Mr. Martin to be of 
unequal thickness, the part to be placed nearest the charge, 
being of greater substance than the remainder. The open- 
ings in the shells were slightly conical, and provided with 
plugs fitting loosely. The shells were provided with bottoms 
in the Laboratory. 


The liquid iron was prepared in a portable cupola at a dis- 
tance of about fifty yards from the gun. ‘The shells were fill- 
ed with the molten metal by means of a day funnel, contrived 
by Mr. Martin; when full, a small quantity of baked sand was 
thrown into the opening so as to cover the small exposed 
surface of metal, the plugs were then inserted into the shells. 

The charged shells were placed in the gun without diffi- 
culty, even 5 minutes after the liquid metal had been intro- 
duced. A stout cotton cloth was the only thing used to pro- 
tect the hands, in lifting the shells. 


The following conclusions may be drawn from an exami- 
nation of the subjoined tabulated results of the experiments. 


_ Ist That, provided the liquid iron can be readily obtained, 
there is no practical difficulty attending the filling of the 
shells, as proposed by Mr. Martin, with the molten metal, or 
their introduction into the gun. _ 


2d That the iron inthe shell retains a liquid, or pasty 


form for some considerable time after the shell has been filled, 
and that the degree to which the iron is divided and scattered 
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upon the fracture of the shell, (and, consequently, the effect 
produced by the use of these shells) may be regulated by the 
period that is allowed to elapse between the filling of the 
shell, and its discharge from the gun, 


3d That, even, with moderate charges, the concussion of 
Mr. Martin’s shell against stout wood work is sufficient to ef- 
fect its fracture, and the dispersion of the metallic contents ; 
and that this may be the case, even when the metal is allow- 
ed to solidify completely, before the shell is fired. 


4th That, if the charge of iron be allowed to solidify in the 
shell, and, even if a very considerable time (about one hour) 
be allowed to elapse, before the shell is fired, it will be found 
similarly effective to a red hot shot. 


The Sub Committee consider the practicability of Mr. Mar- 
tin’s proposal, and the efficacy of the non conducting materi- _ 
al used to coat the interior of his shells, to have been fully es- 
tablished by the experiments made; they believe however, 
that farther and systematic experiments must be made, in or- 
der to determine the extent to which the use of shells filled 
with liquid iron, might prove valuable to the service. 


IX. Deseription of a Target by Captain. C. H. Hutchinson Madras 
Artillery. 

The Target used for trial of small arms and ammunition, 
from which the diagrams of rifle practice have been taken, 
deserves description. It is of cast iron, and is made up of 
six rectangular pieces or plates, cast with flanges for the in- 
sertion of screw bolts and nuts, by. which they are firmly unit- 
ed into a twelve feet square surface. Supported by a frame 
and mounted upon four wheels, it runs upon rails laid in front 
of the butt; and is easily moved aside when other targets are 
to be used. | 


The face, painted white, is divided into squares of 6 inches, 
by lines scored into the iron and filled in with black paint ; 
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stronger black lines along the junctions of the plates further 
divide the surface into six equal parts, by which the exact 
position of any one of the smaller squares in which a bullet 
strikes is readily distinguished, and the spot noted upon a dia- 
gram, or miniature copy of the dividing lines and squares on 
the face of the target. With agood telescope at ordinary 
distances, every shot can be noted by the firing party; and a 
malker is not required to be posted near the target. 


X. Experiments with Wooden Plags for Rifle balls. 

Tried the penetration of No. 3 ball a- 
gainst wood plug at 50 yards—ball from the 
same die and catridges filled with same powder. 

Ist round No. 3, threugh 11—3 inch boardsand struck 12th 


March 6th, 1856. 


Ist ,, Wood plug do. do. 
Qnd ,, No.3 do. do. 
2nd ,, Wood plug do. | do. 
3rd_,, No.3 do. do. 
3rd_,, Wood plug 10. 11. 
4th ,, No.3 10. ll. 
4th ,, Wood plug 10. did not strike 11. 
5th ,, No.3 10. hl. 
5th ,, Wood plug 19. did not strike 1}. 


Commenced with No. 3 ball—the bullets 
were from the same die, the cartridges fill- 
ed with the same powder, result in favor of No. 3. See Dia- 
gram, 


March 6th, 1856. 


Fired alternately, commencing with wood 
plug, only 22 rounds from each, part of the 
stand having given way, result in favor of No.3. See Diagram. 

100 rounds fired, fouled 64th round, ram- 
med down paper twice, and cleaned to the 
100th,—6 or 7 Cartridges not as carefully made as they should 
be, filled loose and powder down the sides. 

Balls from same die, cartridges filled with 
same powder, fired alternately, both Am- 


March 7th, 1856. 


March 8th, 1856. 


March 10th, 1856. 
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munition behaved very well until the 26th round, when both 
threw wider, the rifle not being the least foul, except a little 
at the breech, the woed plug missed three times in the 40 
rounds, again giving the result in favor of No.3 before the 
wide shooting ; if a difference could be discerned, No. 3 was 
the best target. See Diagrams. 

Commenced the manufacture of the wood 


March 17th, 1856. ‘ . 
plug ammuniton on this day. 


The bullets were from the same die, the 
cartridges filled with the same powder, the 
ammunition fired under similar circumstances as to Rifle and 
direction, the rest not being altered the whole day, but the 
plug had the advantages as to temperature and amount of 
wind ; the 3 ball was fired first, during the hot part of the day, 
the shooting on account of the misses in the second hundred 
of the No. 3 is in favor of the wood plug, the No. 3 however 
having given the closest targets. See Diagram. 

Fired 100 rounds to try loading, 1 strip, 
the cartridges cleaned and better, but still 


March 19th 1856. 


March 20th 1856. 


not so good as they should be.. 

Balls from the same die, cartridges filled 
with same powder—fired in lots of 10 alter- 
nately—shooting in favor of No.9. See Diagram. 

Fired 100 rounds of each, °566 diameter, the 
firing of No. 9 was not satisfactory, that of 
the wood plug very much so. See Diagram. 

Wood plug got the better of No. 9, diam- 
eter of ball ‘566 again; see Diagram. No. 
9 did not appear to strip. 

It was blowing very hard and the wind 
crossing wood plug gave 5 misses, but it 
seemes probable that it was not owing to the ammunition but 
to the wind, as the shots all rounded well. No. 9 made two 
misses, the stand was shifted to meet the wind. 


April 4th 1856. 


April 7th 1856. 


April 9th 1856. 


April 14th 1856. 


Notse:-—The Diagrams referred to in the above article have not been received 
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No. 1. REPORT OF EXPERIMENTAL PRACTICE. 


(To ascertain Ranges and Deflections with Lead and Plug- 

NatTuRE AND opsect | ged shell, from 10 Inch Howitzer 125 Cwt. and also the 

OF THE EXPERIMENT. aetion on the Trunnion holes lined with vulcanized In- 
dia Rubber. 


Shoeburyness, 9th November 1854. 


Serge SS Ee 
° re . _ )Baroimeter 30°125. 
28 a a= sue Thermometer 53° 
“ a > 2s = "_{Wind—N. West 5. 
E a oe r bey Py Direction of Range E. 
alo_e} ee] 6 (3 So =l|¢ _ | X 4 South. 
SsS)SE| Pie} 2 [S8lole|z 
oloOAs oO = = z 2 * Si 80 
é an 2S @) ic] al mais | Mm | REMARKS 
7,1 ft. in. { & lbs.oz.|Deg| sec. |ft.injyds.'yds.:yds. 
a Ibs ozs. 
1 (16-0 |30 254% |0°3 |4800'....) 120/Weight of shot 140-11 
2} | {10 In. | 16:0|30 [not seen.| 0°84 PD as ..| 850 do. 140- 0 
o | How- 
3 2 itzer | * 160 |42 8429 | 0°63$/5150)....| 250 do. 140- 2 
125 
o4 R | Cwt. | 16:0 |42 3482 | 0°8415000; 300,.... do. © 189-11 
5 (160 |1623| 17 1-4 ene pausl 20 do. 97-11 


Elevation by Quadrant. 


Given range 4500 yards at which distance a Target 9 ft. 
x 9 ft. was placed. 


N. B. The India Rubber appeared slightly lengthened 
upwards, owing to compression, but otherwise relieved the 
strain on the Brackets. 


(Signed) RicHarp G. WILson, 
Lieut. Col. Royal Artillery. 


® This round was laid to the left to overcome the deflection occasioned by the 
wind, but the wind whilst the shot was in flight suddenly fell. 


The Director General 
of Artillery. 


No. 2. 
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REPORT OF EXPERIMENTAL PRACTICE. 


To ascertain Ranges and Deflections with Lead and Plugged 


NATURE AND OBJECT 
OF THE EXPERIMENT. 


shells, fired from 10 Inch Howitzer 125 Cwt. and also the 
action on the Trunnien holes of Carriage lined with vulca- 


nized India Rubber. 
Shoeburyness 24th November 1854. 


aieg = | { Deflec-| Barometer 29°25. 
S fel. los | FS ‘ 3 ; tion. Thermometer 53° 
oi (SME Teal at | os 3 _ | 8 |—7—|Wind S. West 4 
So laic*\35| & = “= ee = |Direction of Range 
oa (siessito| ¢ | & a 8 |S |é|m| E. x 4} South. 
= |seo*|ss| Oo | B me | aja le ‘. 
lbs.oz./Z |t.1n/@ [Ibs.oz.| Deg. Sec. (Ft. In. yds. ydslyds eMARKE: 
Tava (ji6gg | 17 | 1 [8700] .. | 70), Tis round rareturnedin 
{ Iwas then on the seccebiaias 
97-13] 2 1648 | 1639 | 0-2 |3420)..| 4 | 
97- 3| 3 1632 6 0-2 |3210] .. 64] | | 
97- 3) 4 | {lesa | 16gg | 0-2 [8456). 
| 97- 4! 5| ca "ys 1888 o2 3475/30 | . «|| Fie 24th Nov. 
-12| 6 16 so -2 |3350| .. | 24 >} Bediestedin sand. 
97-11 7 | 16 16 0-2 (3225) 10 
| 97- 9) 8 16 1643 0-2 |3325|..| 4 | 
| 97-13] 9) (116 1613 | 0-2 13340] ..| 6s! | 
97- 8/10 (16 1658 | 0-2 |3525| 80| .. (J 
140-11\11 30 2543 0-3 |4800) .. 120 
| Graze not pturead me report ofthe 
140- 0/12 30 ‘seen from 0-84'4900) . 350 gth Nov. the bed 
| | Battery. then on the terreplein. 
97-12|13 a 30 | 29 0-6 |5100|251) , . |) ., Fired 15th Nov. sess 
97-14| 14 r 30 30 1-2 |5150/360 The Carriage wheeled 
97. gilo i) 30 28 1-3 |4900) . a to the right on its pivot. 
97- 2/16 SQ lists. ¢ [22 29 0-6 |4650) .. | 13) 
97-11 17| es ; (80 29 0-4 |4600)| .. . |200 
97- Abe = | 30 20 0-3 |4600) .. (175) 
97- 619) J: = is 4 293 | 9-3 |4700) ..' 13! 
3 raze not 
ead cy < anya | seen from + 09.9 |4450) .. vial! Fired 17th Nov. 
i | o | | Battery. | | ¢ Bed rested in sand. 
97- 9/21; ~ | © 313, Do. 0-2 |4500/475) . | | | 
| 97-10|22 6 Bley | 29 0-2 |4600| . . |216 
1139-14128 = | (Blats 97 0-2 [4400] « - (168 
141- 6/24 ho 31 | 29 0-2. [46001133 | 
(141- 0|25 = pate die 29 |. 0-2 )#650/ .. | 38)J 
| ‘Graze not | 
97- 2126 35 seen from {0-2 |4760| .. |530 
| gs ace Aa 4775 
97- 4/9 16 Iba. | Do. 0-2 .+ (658 
1 08 155 | Do. | og [stool col Bitrd 220d, Now 
140-10/29 (35 29 0-2 sept 386 
140-10)30 12 Ibs. 35 on 0-2 aes 54 
-14|: (3d 2 n 1 ie 
97 14/31 — be 60 Ox2 These rounds returned 
140- 2/32 ( |42 3485 0- 64}5150) . . 250 oa report of 9th Nov. Bed 
139-11133 | 49 3439 0-83/9000 300 wasth 1en on the terreplein 
97. 9134 42 ‘Graze not ) 0-2 |4750, . a Bed wheeled over to right 
: | seen from a ee 
97- 8.35 142 \| Battery. |J 0-2 |4550)276 . . /} 
97-12/36 cess: 2 “a 0-2 [ese0100) «1 
97- 837 - 25)120) 2. 14 ans 
97-12 38 | i _ ee a i . Lg ‘Sc 24th Nov. 
97- 439 , - .- 
| 97- 8'40 (J4 3013 0-2 [4470] 48} .. J 


No effect upon the Carriage. 
N. B. The wind on the 15th November was S. W. 4. 
do. 17th *9 was N. E. 5. 
(Signed) Ricuard G. WILson, Lieut. Col. Royal Artillery. 
The Divecior General 
of Artillery. 
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EXPERIMENTS WITH VARIOUS FOREIGN POWDERS IN COMPARISON WITH WAL- 
THAM ABBEY POWDER, MEAN OF THREE ROUNDS, FROM 32 Por. 58 Cwr. GUN. 


| 
l 


7 ot ’ — ‘ 
5) w bea ed aQ 
2 Charge. E Bs FE < 
= ; “ 
oes A = & ow °° co - 
ale #185) 8o (eo (Se 

a — @ 
c a © | 24 | ef | 34 | #2 REMARKS. 
ss q | S ay > 
a Ibs. | oz. | Deg. | yds. | yds. | yds. | yds. 

lbs. oz. drs, 


6169} 10 0 2 { 1278 | 1285 | 1216 | 1258 ; 
6:17 10 0 5 | 1898 | 1950 | 1907 | 1962 \ Weightofshot 31-12- 0 


EXPERIMENTS WITH VARIOUS FOREIGN POWDERS IN COMPARISON WITH WAL. 
THAM ABBEY POWDER, MEAN OF THREE ROUNDS, FROM 32 Por. 58Cwr. IRON GUN 
aie a ee ee ee ee eee ee as ee 


—s 


o ; 
| 2 | Charge. a 
e =| 
= ° . wo : = 
ry pa = a ve a=) 
Te =/8i15 1/218 {2s 
= a YD 
aA < Ss | S a | eo ReMARKs. 
oS a ae ae = a (|e == 
= Ibs.| oz. | Deg. | yds. | yds. | yds. | yds. | yds. 


—— 


cr ce re rr ee oe 


6°16' 10) 0} 5° 1963 | i867 1860 | 1951 | 1962 


EXPERIMENTS WITH VARIOUS FOREIGN POWDERS 1N COMPARISON WITH WAL- 
THAM ABBEY POWDER, MEAN OF 3 KOUNDS, FROM 8 INCH GOMER MORTAR. 


Charge. | 2 Py 5 2 
. - ), % 
——| 3 a a | 
: , 3 : es en - 
eet ene = fae ea ee 
pauls) Q D ms e = sg an | of REMARKS. 
LA = 62 = N ° S22 123 
= a -_ s 3 o - 82 
A |e oO ' x oe os 
lbs.|oz.| yds. | yds. | yds. | yds. ' yds. yds. | yds. | yds 
| lbs. oz. drs. 
2 64 71 64 59 82 78 54 91 )Shot weight 67. 15 12 
4 116 137 124 113 162 143 102 148 | | 
6] 124] 155] 1351) 145} 935 | 2921 134 | 211 j Do. 67 #15 9 
8 243 300 226 242 3338 309 187 275 ‘ 


_— : 


EX PERIMENTS WITH VARIOUS FOREIGN POWDERSIN COMPARISON WITH WAL- 
_THAM ABBRY POWDER, MEAN OF 3 ROUNDS FROM 13 L. 8. MORTAR. 


3 Charge. P| ts 4 £ 

os | 8 -|}folecstg 

43 oA £ ° ° ved 6° a 

a] pe’ va & om OF, Pe 

be = wee bw eke | oe REMARKS. 

3 | 8 se | BL] se 188 

A) - oie in 
= ia) bs o 0 ie 
Ibs. | Deg. {]bs.' oz. | yds. | yds. | yds. | yds. 

268 (45-20! 9) 0} 2647 | 2910) wo | | 
} 202 | 44-45 Di! ONT cassient t eeelegy 2632 | 2537 | The angle of elevation was altered in con- 
sequence of the sinking of the wood of the 

| Mortar bolster. 
Wood Plugs in shell, cut off flush. 


EXPERIMENTS WITH VARIOUS FOREIGN POWDERSIN COMPARISON WITH WAL- 
THAM ABBEY POWDER, MEAN OF 3 ROUNDS FROM 13 INCHSEA SERVICE MORTAR. 


Po) 
Charge. 4 
¢ | 8 | & / 
2 E ‘a | Sb REMARKS. 
> 5 4 eo a 
lbs.joz.| & ro) E 


SE ORD 


—_ — en ee | UD 
Cd —m 


20: 0 | 3952 ' 383@/ 3355! 4037 (Shells plugged; weighted with sand to202 Ibs. 
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REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE) To ascertain the relative strength of various kinds 
EXPERIMENT. of Powder. 


Shoeburyness, 29th February 1856. 


Defiec- ;Barometer 30°375 


: LS 2 os ve 
Ss ab as So tion. |Thermometer 58° 
gs gees 20 cl ——7__ | Wind S. S. E.- 2. 
Se 12\SSaelica i Direction of Range. 
Bs leia.c al €§ © i|/SiSisis ; 
ee On ee i = ras ®io!o]| & 7 te 
eo (8Sss/ 50} & | 2/8) 3) 815 | 
=e] a REMARKS. 
Z iFt. In.) z lbs.0z.| Deg! Sec. ft. in! yds, |feet. | feet. 
= (| 1| 12-0 \8Inch} 0-4/45| | | a10| 74 
a) Gomer 
Es | 
= z+ 2 th OE 105| In line 
Bs 
a | ‘| ” ” ” se 122) 11 
3 f 4 ” ” = 140) 3k .. 
r=] 
5 ' ee ”» a ee 134} 8 
A \) 6» ” ” ss | 137| 10 Wind 
a. in 
; $ f| 7 3” ” ” ” | 129 4 ee lst March {yx N.E. 5 
Eb > } 8 ” ” +B] ” 140 6 
“ £ 
Sa US ae |) 8 ’ ” 102) 2 
a (0 >” 9) ” ” 103 . AY 
i 
2 a arr " eT oz 117 1 
| 
| o L am ” > 9 ” 119 In line 
F (38 ” . ap. All 8 § 163) 6 
ee s | 8 
Ne , i ” ”? ” ” 2 = 160! ee 4 
| 
= hs ” ” ” ” A a 162 5 
as (16 ” 9 ” ” 13] 2 
o | ; | 
= $F ” ” ” 9° 172} 1 
a | 
4 (18) ” 9 z. 126; 1 
e a (\19 ” 39 ” ” 94 1 
a ,° | 
a { 20 ” ” 9 ” 104 In line 
3 © 
m & | 
ae E (21 ” 39 ” »” 108 *. 3 . Wind 
o(|22| 5 ” 0-6 ,, 123 Be ae es March) N.N. W.2 
Ec | 
2 a 4 23 ” ” ” | ” 129, 2 eae 
SE || | | 
= ii sd 33 ” ” 119) .. 23 
(28 » ” 9 - 173! In line 
+ { 
SBA ate b Sho th Saget a 140] 11 
rv 
5 | 
Q U2, | 5 eee ee 153 1 


The Director General 
of Artillery. 
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REPORT OF EXPERIMENTAL PRACTICE. 
NATURE AND OBJECT OF THE) Continuation of Practice mith vartous kinds of 
EXPERIMENT. Powder. 
Shoeburyness, 3d March 1856. 


Deflec- j|Barometer 30°218. 


E HE 4 = tion. |Thermometer 54° 
So ay et 1 Be fe ——|Wind N. N. West 2. 
So {elses J = Ale Direction of Range. 
Bs = > = os P ° a. 
=o |\Cler al ga -F) ‘3 oO = . Pp 
ae Shy t> $e * |} o|'S | & ; 15 
Sm 1O | eos; 5O a Be hia tel woe 
so ioe $s |. SF |S le le |e |] REMARKS. 
Q Fre In. x lbs.oz.| Deg setild fi in vie. feet.|feet. 
. * (28) 12-0 8Inch| 0-6 | 45 133} 4 
Eo l Gomer | 
EH 2 |29 Mortar >) ee | 
z E ” ”” | 
Ss & { [30 ” ” ” A 149 3 
- (31 - ” ” | > Aye 7“ 2 | 
Me 
3 4/32 <s ‘ ‘s | % as ad 
= | 
o (83 ” ” ” ” 173, o* | ] 
| 
3 (4 » ‘3 ae 229| 34/ .. | 
€ {\.. ea 
S He -o 5 ” < ie In line 
- 36 ” ” ” ” any “* 12 Wind 
° (97 ” ” ” ” 212! 13 4th March~ N.N. W. 2 
1-8] 
; 38 %)9 99 9 ” 226 . 7 
° 
4 { 39 99 %9 oan Te 230) 11 | .. 
ad (\40 ” ” ” 98 = = 136) .. 6 
a. Z| 
2 e j 41 ” ” ” 9 ‘< 8 150 3 
Pu s 42 ” ” By ” . 7. 115/ In line. 
+: { 48 ” ” 0-8 ” 230 7 
ES | | 
2 - 44) ,, be it agra ff 258| .. | 13 
eo v2 
5 
. § UM) » ” s |» 240| .. | 6 
(6 ” i) 323| .. | 10 
S$ ie ” ” ”? ” 294 4 ee 5th Mareh-{ 0 (Cel. ) 
bo] 
5 48) ,, ” ” ” 283] . 5 
a et (\49 ” ” ” ” 220! . 23, 
~ cS) | 
: z 50! ,, @ boa hy 233 .. | 6 
= v 
S 5 dl), ” ” = 226) In line. 
a (\52 ” ” ” 9 249; 6 | 
be 
= Sn Ee ae ed asa]... | 4 
o (ls " 240} 8). | 


The Director General 
of Artillery. 


Digitized by Google 


Shoeburyness, Sth March 1856. 


70 


REPORT OF EXPERIMENTAL PRACTICE. 
Continuatien of Practice with various kinds ef 


owder. 


be 


NATURE AND OBJECT OF THE 
XPERIMENT. 
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REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE) Continuation of Practice with various kinds of 
EXPERIMENT. Powder. 


Shoeburyness 5th March 1856. 


Ps o- ia i i Deflec- |Barometer;30°125. ) 
< ae a tion. | Thermometer 53.° 

se “ a > te Ps "80 ——7-— | Wind _ 0 (Calm.) 

=. |slke® = ite Direction of Range. | 
83 13\800| 98 Si) | 
eo) Bes es uv oa) ols Pty 3 
23 Frees| SE] P |S leols| wis] z 

ce lssma)26| 2 |8)2/8)2)4)% 

ou |o Ss | 0 |AJ[R |e /e lA] REMARKS. 

A jZ\Ft.In| 7  |Ilbs.oz.|/Deg|Sec.|ft.injyds. |feet.|feet. 
« “ {82} 12-0 |8 Inch} 0-2 | 45 58) 3|.. ! 
| Gomer | 
F © < 83 ” Mortar ” ” 52) 2 
a & { | 

m (84 ,, : ‘ m 51) .. 1 

‘ Wind 

5 (\85| ,, Po sg UB 89) .. | 2 |1d5th Mareh { 5) S_E.6 
: { 86 ” ” ” ” 90) . o) 
S 87 ” ” ” ” | | 94| . 6 | 
oO, 
ee Ue ” ” 0-4 | ,, = = 158) 2 
he}. ad | ad 
2m 89 ”? ” ” ” s s 147 4 | 

a > ‘4 
mS os |i fou La li be | 188 7 | 
£6 | 
= ( 91 ” ” 0-6 ” 194 1 

& | 
b+ ; 92 bP] ” ” bP] 230 10 
2 
i 93) yy foe | ow | 210, .. | 14 
5 f 94 ,, » 0-8 | ,, 290, 14 
> the bb] ” ” ” 240 . 4 

96) | ” » | os 295 20 


Ibs. oz. drs. 
The shot fired with 2 oz. Charges, weighed 67 15 12 
Do.  withallotherCharges _,, 67 15 9 


he Director General 
of Arlillery. 
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REPORT OF EXPERIMENTAL PRACTICE. 
NATURE AND OBJECT OF a To ascertain the relative strength of various kinds 


EXPERIMENT. of Powder. 
25 Shoeburyness 6th March 1856. 
e oS £39 , Defiec- Barometer 30°112. 
‘~ lo gl 2 tion. Thermometer 52.° 
o | feel & | ——| [Wind N.N. Weet 4. 
ee \2x| @ «= |Direction of Range 
ls [lh ol E 3 £\ E.x South. 
gs EES a es i | “ Ps 
& lise 88isls| £ te 3 
4 |S a | % | he ve) Ly 
Eg sies|es(2i2) 3 |2iSleisle 
e 2 igi | 6/0] 5 Sle lA] e& L REMARKS. 
A -zftin)z soz Deg) —  ift.injyds.|feet.jfeet.| & 
i (Re Sees i aad 7 a ee 
- = singe 32Pdr.10-0, 2 4-0 |8-2 |1810) .. | 8 [6°17 
me | Gun 
E | > 58Cwt |» | 40 [8-3 [1298] .. | 10 |617 
i Es 
al 3 » | o | | | S# [8-0 [1227] S$] .. [6-16 
2 ~ f| 4 » | +» | | » |notobsd.|7-9 |1240| .. | 11 (6:17 
onl) 
e = 1 5 ” ” | y | 3-3 7-11 1252) .. 14 6°17 | :, 
is El 
vs U Ven oe | » |» |notobsd.'7-11/1362| .. | 16 16-16 
le cf J ele bate ) Sa, Poise...) De 
i ae | 
om sl ye as » |» | 8-8 {7-0 [1238] .. | 20 |617 
oma ; Hee » |» | SL 7-7 [1185] .. | 12 |6-16 
yds.lyds. : 
zs (10) »| 4 | |» |notobsd.8-6 |1248|.. | 6 [617 |15th March { , int 
a> | E.8 EB. 6 
e& 
22 {u to [ow |» | 40 19-0 [1826] .. | 5 1617 
< 
= 12) ” ” ” ” ‘obed 8-8 1200 3 ee 6°17 
S (113 ” ” ” \ Ino oo [9-0 1842) .. 7 617 
Ea | | 
= ate rok are bay te FO 16-7190 sc. | 2 ey 
os 
a 15} | «| eh: DO - 1950| 19 | .. 16:17 
| 
= ( 1G) sacl aig » lo | 7-1 (8-7 [2024 9] .. 1617 
o 
Z i 
Eg t Wicacl 4 5 | 6-8 (8-6 {1872} 13 | .. 1617 
cs 
Bo NIG) 55.1 4s »|o | 7-0 (8-7 {1953} .. | 14 |6°17 
aS fi9 oh en » lo | 7-0 18-4 |1898) .. | 11 1617 
-aAaili 
Wale rot ies lo | 7-8 (7-9 [2011] .. | 8 1617 
a 
= Vor salt 8 Sy » lo» | 6-4 |7-6 {1812} .. | 4 (6-17 
= — ( 22 ” ” | ” ” tok 9-0 2011 os 18 6°17 
so oO } 
25 4/23 it 4 » lo | 7-0 {8-9 |1925} .. | 21 16-17 
sS 
= Ut | | | | 7-0 /8-7 |1950) .. | 6 |617 
OS ach » (10 | 12-1 {7-6 |2780| .. | 51 |6-16 
ES | 
= Al i'l -'% » | o | 12-0 {7-8 |2800] .. | 81 (6:16 
o © t | 
Fe ua7 a! | ty fans I-atalezas! =. | 28 er6 
Fhe Director General 
of Artillery. 
Digitized by Google 
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REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE To ascertain the relative strength of various kinds 
EXPERIMENT. of Powder. , 


Shoeburyness 12th March 1856. 


———— 0 eee 
| & ° | o (| | Defiec- |Barometer 30. 
S as = tion. |Thermometer 46.° 
a Wo | ; —)_—|Wind N. East 7. 
a fe S| B = Direction pistes me 
Peat jet 2. he of Range. : sit 
s sle2o| S si | fy shell ranges 
£ legal esis | elsialel |. 
Be esta # | elels)elel4 
BS lsael fa] s | 8/8] 2 ak 30 
2a is5| eo 'S) Ais |mai/al/y ls REMARKS. 
A iwiF.I.| “© |lbs.oz| Deg sh ies: yds. yds. yds. 
maar Ae oh ay ee Me ae one 
= ¢| 111-013 In.| 9-0 |45-20 yy |2644 Z ” 
= o | and | 
S34 2 Ser- ” ” »» 12650) ,, |169 
is BS ” | vice 
Pe N 3 bb] Mortar 9? 9 ” 9648 9 19 
B “ ( 4), ” ” ” | », 12889] ,, {151 
SS | . 
fe $15) | mf om fe | | [888] » | 88 
Se | 
CBG wl we | oo» fo | 2] » (2958) ,, [121 
e ( 7 99 ” ” 44-45 oS 9 2689 ” 56 
ao 
a | Z, 
= 54 8 ” ” ” 9 ” 2505] ,, 67 
m © 
eo | der | ak ha » [2700] ,, | 67 
= (10 ” ” ” ” 5 2040) ,, 91 |Waltham Abbey Powder. 
eI] 
ee ii ee an ee ., (2572| ,, | 40 {11th January 1856. 
at | 
=< (12 ry ae ” 9 ,, 12500] ,, |1386 |293 marked on the barral. 


NN ee 


ee eae re ee mmancanaes 


Shells plugged, filled with sand, and weighted to 202 lbs. The 
Plugs cut off flush. 


The Mortar was adjusted as accurately as possible, at the 
first 6 rounds—the angle as taken by the Quadrart was 45-20 ; 
from the 7th to12th rounds in consequence of a slight sinking 
of the wood of the bolster, the angle for the remainder was 


4445, 


The platform was quite level, 


The Direetor General 
of Arlillery. 


NATURE AND OBJECT OF THE 


EXPERIMENT. 
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REPORT OF EXPERIMENTAL PRACTICE. 


x 


| om | > a . " 
ie) — —— 
lo | os| Oo 
| & Eh ae 
° | 2 ol 
mw | |Ho} & 
i | 4 <5 Ad 
° LD — 
Irs ity OL . 
} a |8|/folss 
ls |dle2| ga é 
a lane | “ — ef ed 
: 2 S a 
‘ES oe a= ee c 
S « ) mo) oh fl 
| & 5 ZO! so (3) 
~ r 
= IZ |F. 1.) 4 lbs.oz. 
i 
_. © (|28|12-0|32Pdr.) 10-0 
Sy || Gun 
f X24 \29| ,, |58Cwt| ,, 
oe © | / ; 
Boe | | 
aa 
i jen) \ >0) ” $3 ” 
\9 
— = ({ 31 33 5) 7 
eo | | | 
na & P 
| 2 = 4 321 55 ” 9 
Es | 
Pag i 
= 6 ” ” 9 
i= ar ( 34; ” 9 * 
Oo] > | 
| -— ®W aa 
+o 30 ”” 9 Py) 
i | | 
= ™ ioe 
e \ 86) 7 ” ” 


Continuation of Practice with various kinds of 


Shoeburyness, 15th March 1856. 


rwder. 
- ' | Deflec- | 
| tion. 
AP 4; on 
~ ° 
a | D 
E : - 
a a he | e 
ine i— i ; a D 
o | 8 | © 2 a re 
ev o | w o—_ | & 
Ele /s\|H/|a|es 
ES ft.inlyds yds. yds. | a) 
Sec oth) | | 
} 11-0 | 7-0 (2589 ” 19 6:16 
Pee | 
11-1 |6-10/2620| 15 | ,, 616 
10-1 | 7-0 |2475| 33 | ,, le-16 
| | | 
11-0 . 0-0 i440 7 12 ‘6°16 
11-0 |6 aad 57 |6-16 
1]-1 |6-3 |2475| 12 | ,, |6-16 
| | 
| } 
11-1 | 8-0 |2640| 25 | ,, |616 
| 
12-0 |8-0|2794| ,, | 27 |6-16 
11-1 |8-0 2670) » | 12 |6-16 
} | 


Barometer 30°136.| 
Thermometer 45° | 
Wind E.S. East 6 
‘Direction of range 
| E. x $ South. 


| 


REMARKS. 


Le cece 
| 


Elevation throughout by Quadrant. 


Gun mounted ona ship carriage with wooden trucks, 
Slope of Platform 3° 


The shot fired from 2° to 5° inclusive weighed 31 


Those fired at 10° 


Note. The Waltham abbey Powder used for this practice 
was from Barrel marked 293—11th January 1856. 


Tne Directpr General 
of Artillery. 


drs. 
12 0 
31 1 O 


lbs. oz. 


eee, 
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REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE Tv ascertain the relative strength of various kinds 
EXPBRIMENT. of Powder. 


Shoeburyness, 17th Mareh 1856. 


| 
| 
| 
| 


eee ee 


© Salo ) ais Defiec- | Barometer 30. 
iz o Sle | tion. Thermometer 50° 
° ald, So ee _ |Wind E. S. East 5. 
ey i< v |e = | = Direction of Range 
S le Se “ea 5 E. x 48. 
a |alcehss| | a |e < | ae 
5s ljolsslsslcisisiels aR 
2, le lem 6 3 eo | ae ae ~ a oD 
srg lg |e | = > o ) dp ° = = 
eg sielsele le le/8iold)=| z 
% = S| Oise O RIH|/Slalygie« | Ss REMARKS. 
a Z\F.1J4 — |lbs-oz Deg) Sec./ft.in|yds.| yds. yds.| Q 
| Da es : ) 
, (8712-0) 32 |10-0' 5 le (6-3 |1940) 1 es 
e Par. ea | 
a 5 38}, SU") |» fee |7-# (1900) 11} 
a ° 
wee tS Me baal Deeg ae pe 2050; 27 | 5, 
. { 40) ” ” ”? ” @ 7-8 Le ” 1] | 
eB | he 
= a4 41 ” ” ” ” |S 7-10'1865) 12 ” 
fo) tla sh | . = |g.o 18561 9/ , A quantity of Saltpetre 
it | re ‘6°16 | at each discharge shew- 
aA (\43) ” ” ” ” fe 8-9 11885 12 4 ed at the vent. 
= | | = | 
é } a ” ” ” ” ; 8-6 1860 6 ” 
o 
I (45 ” ” hy ” = = 9-0 1835) 18 ” | 
| gg 
a ( 46 ” ” ” ” 3 S '8-10|1884) _,, 4 
ei © bp 
N 47 ” ” ” 7 = 5 9-4 2025) 30 ” 
an I 22 
-. \ 48) ,, ” ” 9 8-10)1945 ” 6 J 
| 


Elevation by Quadrant 
Gun mounted on a ship carriage with wooden Trucks. 


Slope of Platform 3° 


The Director General 
of Artillery. 
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REPORT OF EXPERIMENTAL PRACTICE. 
NATURE AND OBJECT OF a To ascertain the relative strength of various kinds of 


EXPERIMENT. Powder. 
Sioeburyness, 8th April 1856. 


En re tee Barometer 29136. 
® og ° el | 
: | at is | | De eflec ‘Thermometer 55. 
2 | eat Ie a | Ries IW ind E. 8. East 6. 
<2 | 'o a Between the! 
Cons ry a, = | | | = fester shet and | 
° H oe | a | a ( shell ranges.| 
s pS ee 18 | = 
i) 8 ‘ma | oe | 6 le | - 1 @ 
&. else /S3/hPle' s |S) 8i./s 
Se fs| = 8) 22 | 2 | 8 | 2 |eisi|o|” 
esse Be | mE | Oo ai mm | j-|& REMARKS. 
_ Z,|Ft. In, © Ibsoz Deg) & F. I.|yds.| yds.| yds. | 
_ = —_ ee 
| |about.! | ws jsec. 5th | | | | | 
s  (} 1] 11-0 |18 In.20-0) = 30-0 |2-4 |}4031; ,,| 53)) 
Spy | | | Sea | = | j 
(=5 { at gs “ah : | = 30-1 (2-10/4111; 325) ,, > 4037 
> < | ortar | 6 aga, He | 
a \ b, ” ” ” | me 29-3 |2-0 397 0) ” 149) J | 
| c 
F ( ‘| Fa Pea | nthe, 2-2 |8950 130) ,, a) 
be 1 | | mn | e 
gee ae ene ie | eB. | Do. [2-7 [3960 Ai hn 
ie, | eS | 
oe Ve <4 »| = | 381-1 [2-4 |3947, 96 ,, } 
& CW a ‘3 = E 32-0 |2-6 aa 3 i 
| ie 
Sa aS ae | - | © | 29.4 |2-2 |8775) 208] ,, | + 3880 
ao ty 2 | 
Oo Ud ”» »| Ss | 28-0 |2-0 S619 »| 78J 
S if ‘i ” | ” ” | A 28-2 1-6 ina ” “ah 
S| 5 (| 
% { rf ” ” 9 | 2 | 28-6 |1-8 \8455] ,, i 
3 a : | 
om oe ae (ID Om »| 3 | 28-0 {1-6 8400) 193) _,, (cee | 
| _ 


r 


Shells plugged, -filled with sand, weighted to 202 Ibs. 
The Mortar was laid down the range. 


The Director General 
of Artillery. 
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No. 1. REPORT OF EXPERIMENTAL Die af Boe 
’ To test ranges and durability of 9 Pdr. Brass Gun of 
Prieta tote tad i { the Service, in comparison with Colonel Dundus's wrought 
"(Iron 9 Pdr. Gun of 18 Cwt. 
Shoeburyness, 7th August 1855. 


Nt Ste Sera Call ees fees a es Barometer 29315. 
& | ee tion. /Thermometer 68° 
SS] % > |Wind—S. S. West 6. 
oS) °S ? ‘Direction of Range E. 
a] eea) o0 xX 4 South. 
Sida , = 
Sin S| Ce = Coy 3 
Sio~= i) . o hes N 
Si. @ Se © Ss va) on ot 
ise bc 59 os — a ~) 
sp 2 om : > ® = C | 48 co 
Sta'a| SE |aiS| &£ S dc Sh 
eyes sO |O |,& —~ e ale le REMARKS. 
Z lft.in) Z Ibs.oz|Deg’ Sec. ft. in./yds.| yds.) yds. 
‘115-0 (| 3-0'P.B.| 13-0 | 600| 2 
= 
E : | ee es ee ea , 
$ 
3 99 ” ” S 11-9 570 In line. 
Z 
4 4s | «EL | BH Boel 3 
| Secs. 5th 
) ey | ” ” 2-0 11-4 720) In line. 
6| ,, ito | Dea 1108) gash a 
ah 433 | » | 4 |notobsd.} 10-11] 702) 5, .. 
gi. | rae Mec ah, en ee 
9 ” | ” 7 2-1 10-6 828 6 : 
10! ,, | mae 2-1 | 11-0 | 828] 7 
11 oh) | ” ” 2-0 10-7 755 2 X 
i2| ,, |9 Par.j| ,, | » | 2-0 | 10-5 | 722 2 
i Brass | 2 
13} ,, | Gun a 1-4 | 10-2 | 728 2) .. | 
13} 
14, ,, | Cwt. || ,, | » | 2-1 | 10-6 | 740 3 
15 ” ” ” 2-2 10-8 l 905 5 | 
16| ,,. 1! , | 2 | 24 | 10-83 | 920! In line. | 
17 ” | ” ” 3-0 10-6 996 1 
Ter am tats 8-2 | 10-2 /1162) .. 1 
19) ,, | . ie 3-4 | 10-6 |1248 4 .. 
20) ,, » | 9» |notobsd.} 11-5 |1368) .. 3/ 
| 1 
1 ae me i 3-4 0-4 |1240) 14 .. we 
22), 1 4 12-6 {1548} .. 38th Aug. 1855. A . 
= py A 
23! ,, mn ee iM 12-7 |1570} 14) .. |Platform wet. 
sj 
24] ,, a he sa 2 12-6 \1548} .. | 11 
Zi 
25| 5» bis tS 12-6 {17561 18! .. 
The Director General 
of Artillery. 
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- No.2. REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE Continuation of Practice with9 Pdr. Brass 
EXPERIMENT. Gun. 


Shoeburyness, 8th August 1855. 


Deflee- (Barometer 29-275. 


| ee c = tion. |Thermometer 70° 
edt) ME nt) (ies bk ,  |Wind S.S. West2 va-| 
we ~ es panel ° . | 
fsees| —& c- = 5, | riable. 
S| sal as tae tes 5 > \Direction of Range 
ro 4 2 | s 2 Fe Cl Ol Oe E. x 4 South. 
te Ss} LS - | & E S > | & | to |Rain. 
e- “Ss |5 | eH Ln REMARKS. 
Z\Ft.in| 7, bs.or Deg, »ec ft. in.| yds. yds.) yds. 
26 15-0 (| 3-0) 5° | 12-5 |1740 .. | 22 |Platform wet. 
| 
7 | ” [2-3 |1752 il | 
128 | all 8 12-6 |1740, 8 | | 
| | | az 
8 a | ott <3 12-2 |1825| 16 | .. | 
— 

0. 95. (8 Padr..},| +; - S 12-5 |1875 20 
aay | Brass | | AY 
Si) os PCN Sa Th SS 12-6 |2053| 1 

S2) 5, | Gwh | ar Z, 12-5 \1930 3 

33 5’) , ; 13-0 oa 22 } 

eel | 

34| ,, | 10 13-0 |2550) 40 | 

| | Pee. | 

B3| yy | ak ee | 12-0 |2480) .. | 80 

| 
36) ,, Ui Eee. } 11-6 |2042) 16 | . 


Elevation by Quadrant. 


After the firing the Gun was examined, and shewed 
Vent at top..........ccccecce ee °222 
bottom................ ‘222 


The searcher took two holes between the Dolphins, and 
two others more towards the seat of the shot, these holes 
could not be perceived with the mirror, the wax impression 
shewed them thus— 6 6 


The Director General 
of Artillery. 
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No. 3. REPORT OF EXPERIMENTAL PRACTICE. 


NiiUREL AND Onswee {i test ranges, and durability of 9 Pér. Brass Gun of 


OF THB EXPERIMENT, the Service, in comparison with Colonel Dundas’s Wreught 


Tron 9 Pdr. Gun of 18 Cwt. 
Shoeburyness 10th August 1855. 


= 3S ‘ Deflec- | Barometer 30°85. 
O o!| + _ tion. | Thermometer 80.° 
5 < ——| Wind South 2. 
|2m| 38 3 Direetion of Range E. x } i 
€ Ze > ; eS . South. 
asc) oS) st} = S 
mina!) @2 o 1's a -! a ; 
w(es| ole] & . Ce Gee 
S128) 576 | a | E ele} eo] =| 
sI= | 80/0 | cS Sie tA Le | REMARKS 
4 |ft.in} Z — jlbs-oz/ Deg) Sec. |ft.in yds. |yde- yds, 
37|15-0'9 Pdr. 4-0 PB 12-5] 510) In line. | 
Gun. | | 
38 ’ ” sy | 99 | 12-6; 570 do | 
2 ran ee ra 12-6] 840} 5 | :.| | 
40 ” 99 ” ” | 12- ps hae 800 In line. 4 } 
4} |. | 4 | 2 13- a9 eh | 
OH ie | oe he 13- 31128). 1] | 
ae » | 8° 13- a oxi 22 | 
4 
44 ” ” 59: 198 ay 184) ms 13 ee | 
| 
ee ee ere oo (ee '13-3)1575) 28 | 
A ) 
OO en ed 13-3'1450| 12 | 
“ ea eee 13-1/1634 18 
i es ee 13-2,1840) 28 | 
49, | » | 6 | 12-9/1990' .. | 20 
ti wf foto | 13-3|1850) 28 
a - -. oh 13-7 |2420) 58 
he a ae Abad '13-6'2530| 12 


Elevation by Quadrant. 


The trail of this Gun recoiled off the platform into deep sand 


No alteration either in the interior, or exterior of this Gun. 


The Director Gengral 
of Artillery. 
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No. 4 REPORT OF EXPERIMENTAL PRACTICE. 


OBJBCT OF THE 


Shoeburyness 16th August 1855. 


To test the durability of 9 Pdr. Brass) Barometer 30:115. 
Gon of the Service, in comparison with Thermometer 80.° 
Exieniares Colonel Lundas's Wrought Iron 9 Pdr. (’ Wind. 

aa “"* (Gun of 18 Cwt. Direction of Range. 


NATURE AND 


9 Por. Brass GUN, PLACED ON SKIDS. 
10 Rounds—-4 lbs., 1 Shot, 1 Wad. 


Gun examined—Vent at top........ iiaisa tremens ey sees en eee 
5» 9, bottom....... danmaneeenbesuaewens a 22 
The Searcher caught at the same spots as formerly noted, the 
indentations are somewhat deeper. 
litH Avucust 1855. 
5 Rounds—5 lbs., 1 shot, 1 Wad, 
Gun examined—No alteration either inside or outside, 


5 Rounds—5 lbs., 2 shot, 1 Wad, 


Gun examined—No alteration, Vent at top................ "22 
» 99 bottom...... tae +4 

3 Rounds—6 lbs., 2 shot, 1 Wad, 

Gun examined—No alteration, Vent at top........ ee 


9, 9) bottom......... °*22 
3 Rounds—6 lbs., 2 shot, 1 Wad. 
Gun examined-—Searcher shewed the indentations formerly 
noticed, enlarging. Vent at top............ "22 
2 «=>: DUttom....... “KR 


No.5 REPORT OF EXPERIMENTAL PRACTICE. 


Skoeburynes 20 .fugust 1855 


To test the durability of 9 Pdr.) Barometer 30: 


NATURE AND Brass Gan in compartsun with Co-{ Thermometer 68° 


Seer ar THE lowed Dundas’s Wreugit Iron 9( Wind—S. S. West 6. 


EXPERIMENT. (Upgr. Gun of 18 Cwt. Direction of Range. 


9 Por. Brass GUN PLACED ON SKIDS. 
3 Rounds—6 lbs., 2 Shot, 1 Wad. 


Gun examined—No alteration. 

Searcher caught in same place as formerly noted. 

3 Round—6 lbs., 2 Shot, 1 Wad—Vent at top........... 122 
5» 5, bottom..... ee 

Gun examined, very slight increase of the indentations for- 

merly noted. 

3 Rounds—6 lbs., 2 Shot, 1 Wad. 


Gun examined—No alteration. 


81 


bd September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, Vent at top......... °22 
ee bottom... “22 
Gun examined—The holes formerly noticed slightly 
enlarged. 
3 Rounds—6 Ibs., 2 Shot,1 Wad, Vent at top......... °22 
9 ~=95 +~X3}Ottom... °22 
Gun examined—The searcher caught one fresh 
slight indentation in the middle of the chase. 
A shot broke at the discharge of two of these rounds. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, Vent at top......... "22 
+> 9», bottom... °*22 
1 Shot broke at the discharge in one of these rounds. 


No.6 REPORT OF EXPERIMENTAL PRACTICE. 
Shoeburynes 4th September 1855 


To test the durability of 9 Pdr.) Barometer 30. 
NATURE AND ‘ 
SkInOT OF neler Gun in cumparisun with a Thermometer. 69. 


lonel Dundas’s Wrought Iron 9 ( Wind E.S. E. 5. 
EXPERIMENT. Pdr. Gun of 18 Cut. 


Direction of Range. 
9 Por. Brass GUN PLACED ON SKIDS. 

3 Rounds— 6 lbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at LOD exeietease: "22 
»> 9, bottom....... ae 

The impression indicates a slight parting of the Copper 

Vent from the interior. 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined,... Sees tae: ds Vent at top............ *22 
»» 9, bottom........ “22 

The indentations formerly noticed, slightly increased. 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ "22 

»> 95 bottom....... "22 

A Shot broke at the discharge, in one of these rounds. 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ "22 
+» 9) bottom....... "22 

5th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—No alteration, Vent at top....... scaee, “22 
| +» 9 bottom....... "29 

3 Rouuds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
»> 9) bottom....... 22 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ “22 


99 99 bottom. eecece 22 
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No. 7. REPORT OF EXPERIMENTAL PRACTICE. 
Shoebuyyness, 6th September 1855. 
Nature ann (,, 7° test the durability of 9 Pdr.) Baroineter $0°1165. 
OBJECT OF THE 
EXPERIMENT. 


Brass Gun in comparison with Co-{ Thermometer 65° 
lonel Dundas's Wrought Iron 9( Wind North 5. 
Pdr. Gun of 18 Cwt. Direction of Range. 


9 Por. Brass GUN PLACED ON SKIDS. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—-The indentations formerly noted 
enlarging ... ... 0. ... ws. se Vent at top..........., "22 
»» 9, bottom....... "22 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
838 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
»> 9) bottom....... "22 

11th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ ‘22 


»» 9) bOttom....... "22 
3 Rounds—6 Ibs., 2 Shot 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
»> 9, bottom....... ‘22 


3 Rounds—6 Ibs., 2 Shot, 1 Wad, 
Gun examined—The indentations formerly noted 


slightly enlarging... ... ... ... Went at top............ "22 
+> 9) ~DOttom....... "22 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
>> 9) bottom....... "22 
No. 8. REPORT OF EXPERIMENTAL PRACTICE. 


Shoeburyness 12th September 1858. 
NATURE AND To test the durability of 9 Pdr.) Barometer 30°115. 
OBJECT OF THE 
EXPERIMENT. | 


Brass Gun in comparison with Co-{ Thermometer 78.° 
lonel Dundas’s Wreught Iron 9( Wind West 2. 
(Pdr. Gun of 18 Cwt. 
9 Ppr. Brass GUN PLACED ON SKIDS. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alterations, .Vent at top............ "22 
», bottom....... "22 


Direction of Range. 


3 Rounds—6 Ibs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
»> «69 DOttom....... 22 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
| 9 ~9) DOttom....... °*22 
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13th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—No alteration, Vent at top........ uses ee 
»> 9) bottom....... 22 
2 Rounds—6 lbs., 2 Shot, 1 Wad, 
14th September 1855. 
1 Round—6 lbs., 2 Shot, 1 Wad, 
Gun examiued—No alteration Vent at top..........-- “22 
yy» 9) bottom....... 22 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
+) 9, DOttom....... 22 
3 Rounds—6 lbs., 2 Shot, 1 Wad, | 
Gun examined—No alteration, Vent at top..........+ "22 
99 9, DOttom....... 22 
.3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ “22 
7 >» 9) Dottom....... 22 


Ne. 9 REPORT OF EXPERIMENTAL PRACTICE. 


Shoeburyness 15th September 1855. 


NATURE AND 
OBJECT OF THE 
EXPreRIMENT. 


Brass Gun in comparison with Co-{ Thermometer 69° 
lonel. Dundas’s Wrought Iron 9( Wind—West 4. 


{ To test the durability of 9 ee 30°75 
Par. Gun of 18 Cw. Direction of Range. 


9 Ppr. Brass GUN PLACED ON SKIDS. 
3 Rounds—-6 lbs., 2 Shot, 1 Wad, 


Gun examined—No alterations Vent at top............ "22 
59 99 DOLTOM.....00 22 

8 Rounds—6lbs., 2 shot, 1 Wad, 

Gun examined—No alteration, Vent at top........... «22 
y9 9), DOttom....... 522 

§ Rounds—6 lbs., 2 shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ "22 
») 9 bottom...... 22 

3 Rounds—6 lbs., 2 shot, 1 Wad, | 

Gun examined—Noalteration, Vent at top............ 22 


4» 9) Dottom....... : 
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22nd September 1855. 
3 Rounds—6 lbs., 2 shot, 1 Wad, 


Gun examined—The indentations formerly noticed, 


a little enlarged... ... ... ... ... Vent at top............ 22 
yy» 9) Dottom....... "22 

8 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ ‘22 
9» 5, bottom....... 22 


3 Rounds—6 lbs., 2 Shot, 1 Wad, ~ 
Gun examined—No alteration, except in Vent, 
Vent at top............ 22 
yy 9) DOttom....... “25 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—The indentations increasing 


Vent at top............ 22 
»» 95 bottom....... "25 
" Ne. 10 REPORT OF EXPERIMENTAL PRACTICE. 


Shoeburyness, 24th September 1850. 


To test the durability of 9 Pdr.\ Barometer 30°135. 
ges sc Brass Gun in comparison with Co-{ Thermometer 65.° 

Exp, ut, )lonel Dundas’s Wrought Iron 9 Pdr. ( Wind N. E. 4. 
XPERIMENT- (Gun of 18 Cut. Direction of Range. 


9 Ppr. Brass GuN PLACED ON SKIDS. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ "22 
| 99 9, bottom....... "25 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gnn examined.—The indentations formerly noticed, 


all deeper and rougher... ......... Vent at top............ “22 
»> 9, bottom....... 29 

3 Rounds—6 lbs., 2 Shot, I Wad, 
Gun examined—No alteration, Vent at top...... eee "22 
»> 9, bottom....... 25 


26th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—Noalteration, Vent at top............ "22 
»> 9, bettom....... °25 

3 Rounds—6 lIbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ "22 


49 99 DOttom....... °20 


85 


28th September 1855. 
3 Rounds—6 lIbs., 2 Shot, 1 Wad, 


Gun examined—No alteration, Vent at top............ “22 
»> 9, bottom....... "25 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—No alteration, Vent at top............ ipl 
»» 5», bottom,...,.. *25 


2 Rounds—6 lbs., 2 Shot, 1 Wad, 


29th September 1855. 


1 Round—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
59 99 DOttom....... °25 
3 Rounds— 6 lbs., 2 Shot, 1 Wad, 


Gun examined—No alteration, except in Vent, 


Vent at top............ “22 
+> 99 bottom....... “32 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top.......... wv. °22 
»> 4, bottom....... "32 
No. 11. REPORT OF EXPERIMENTAL PRACTICE. 


Shoeburyness, 1st October 1855. 


NATURE | To test the durability of 9 rat Barometer 29°215 


OBJECT OF THE 
EXPERIMENT. 


Brass Gun, in eomparison with Thermometer 68° 
Colonel Bundas’s Wrought Iron( Wind S. West 4. 
9 Pdr. Gun of 18 Cwt. Direction ef Range. 


9 Ppr. Brass GUN PLACED ON SKIDS, 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—No alteration, except in Vent, 
Vent at top............ "20 

39 9) DOttom....... *39 

8 Rounds—6 Ibs., 2 Shot, 1 Wad, 


Gun examined—No aleration, except in Vent, 


Vent at top......... ee LO 
yy» 9, bottom....... “4 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "25 


39 9) bottom....... zo 
3 Rounds—6 lIbs., 2 Shot, 1 Wad, 


Gun examined—the indentations formerly noticed are 


deeperics ase Ges ave aoe: owes. Venteat topisicccccucss "25 
»> », bOttom....... ' 4 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration. Vent at top............ 25 


9999 bottom....... > 4 
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Qnd October 1855. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, except in Vent, 
Vent at top............ °25 
59 9, bottom....... “42 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined— he indentations continue slightly to 


enlarge and deepen ... ... «-- ... Vent at top.........06. 25 
yy 99 DOttom....... °42 

3 Rounds—6 Ibs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "25 
> 9) Dottom....... 49 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined, severaf small cracks now apparent 
near the muzzle; a small bulge appears in the chase, 
the indentations formerly noticed much deeper, 
Vent at top.........66s "25 
yy 9 ‘BOttom....... “45 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined, and found quite unserviceable. 


No. 12. REPORT OF EXPERIMENTAL PRACTICE. 
Shoeburyness 2nd October 1855. 
NaTuRE AND Barometer. 
opjecT OF THE ~9 Pdr. Brass Gun Continued. a ae 
EXPERIMENT. Direction of Range. 
THE GUN IS CONSIDERABLY BULGED IN THE MuZZLeE. 


Summary of the foregoing reports, shewing the enduring 
powers of the 9 Pdr. Brass Gun of the service. 


Fired. Charge. 
86 Rounds 3 lbs. Single Shotted. 
16 ss 4: lbs. do. 
10 re 4 lbs. 1 shot, 1 wad. 
5 53 5 lbs. 1 do. 1 do. 
5 . 5 lbs. 2 do. 1 do. 
174 3 6 lbs. 2 do. 1 do. 


Total. 296 
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No. 1. REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT ef To test ranges and durability of 9 Pdr. Iren Gun (17 


THE EXPERIMENT. Cwt.) of the service, in comparison with Colonel Dun- 


das’s Wrought Iron 9 Pdr. Gun of 18 Cwt. 
Shoeburyness Tih August 1855. 
“16 8( Barometer 29°315. 


e 


°o 
4° = Wane: Thermometer 68.° 
"hg &) bo 2 * |Wind S.S. West 2 & 6. 
3(S5| 2 c) Direction of Range E x 4 
led oe -| 5 3 South. 
e > rb) = <7 
Sie ol eel gif) = 
Cle 2 es 2 S ° tae : 
Mic's| 8a fo | 3 @ Bois ls 
s SE £5 a & £ 2{3|2 
sito| #0 |O/A| & = (|H} eo REMARKS. 
iy |F.1) Z Ibs.oz} Deg) Sec. yds. |yds.|yds 
715-0 3-0|P.B. 402 2 y 
” ” ” 580 1 4 
33 3 3) 435 2 
- wl os 640 | In line 
3) ” 9) 675 2 
§ 
” ” ” ae 728 38 
8 
- »| 3 3 630 I 
9) ” 9) 740 2 
” » |» 728} &|.. 
At this round the wind 
10)» n| € FeO ED brs increased to 6. 
ai a. are 755 \not obsd.|Shot grazed in the water. 
12) ,, = 775| 6 
9 Par. pane 
1S ge Pare tse.) 201-22 840 | 2 
Gun 
14 ,, |i7cwt.! ., | ,,| 21 785| 9 
abo 
15] 5; +» | 99 (mot obsd 8-4) 1000 |¢ >t obsd. (Shot grazed in the water. 
16!» » | 2 8-4] 8-7 {1190] .. | 9 
17 4 0 | o» | Sel | 7-8 [1055| .. | 8 
18] ,; o | 9 | Sal | 7-11/1075).. 1 
19] ,, » | 3] 41 | 7-9 |1280| 2 
20 ” ” ”) 4-1 7-7 1265 6 
a » | 99 | 4-1 | 7-8 |1210!] 8 
22 ” ” 4 £ 7-10 1660 ee 6 8th August 1856. 
| =I 
23 ” 3? ” “ -6 1507 “* 14 Platform wet. 
24 ” 9 ” Ss 8-6 1730 4 
q 
26) ,; Poe ae 7-11'1625 | 4]. 


Digitized by Google 


No. 2. 


NATURE AND OBJECT OF THE 
EXPERIMENT. 


° ie ° 
ie 
ee ier = 
elo S| F = 
= | o »y . P=] 7 
= o a 
Fesiee!] sg [Ele 
loa al fe o0 a 
aj) oe = = bo 
Sia s| 53 a — 1.5 
6! _ S| eO Oo | ons 
7,'F.1.1 2  ilbs.oz. Deg|Sec. 
2615-0 3-0 F) 
27 99 99 ” 
28 by) ” 6 
29 9) 99 39 
30' ,, 9 Pdr es sg le 
Tron xy 
31} ,,{ Gun iis 
17 Cwt = 
1B2: 55 9 | & 
33 99 99 bP) 
34 3? 99 10 
30 ” ” ” 


or) 
ee 
: 
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REPORT OF EXPERIMENTAL PRACTICE. 


Continuation of Practice with 9 Pdr. Iron Gun 
17 Cwt. 


Shoeburyness 8th August 1855. 


Barometer 29:275. 
Deflec- Thermonneter 70.° 


riGn. Wind S. S. West 2 Variable. 
Direction of Range E x 3 
South. 
a = . Rain. 
Me eed REMARKS. 
F. I. yds.!yds. lyds. 
8-1 |1548 13 |Platform wet. 
8-2 1606 6 
8-3 1996; .. | 31 
8-4 1752 In line. 
: 1790} 11 
8-11/2125) 24 
8-4 {2200} .. | 10 
8-1111825 42 
8-6 |2250) 36 
8-11/2475} .. | 50 
8-5 |2209| .. | 49 


Elevation by Quadrant. 
After the firing the gun was examined and shewed 


Vent at top............ 


»»  bottom....... 


No alteration in the interior or exterior of this Gun. 


= PO ae erie neo 


ee ge ee 
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No. 8. REPORT OF EXPERIMENTAL PRA€TICE. 


To test ranges and durability of 9 Pdr. Iron Gun (17 
Cwt.) of the service, in comparison with Colonel Dun- 
das’s Wrought Iron 9 Par. Gun of 18 Cwt. 


Shoeburyness 9th August 1855. 


\ 
NATURE AND OBJECT OF 
tHE EXPERIMENT. 


5213 | Barometer 30. 
° 
|e & = | | ; ei pts Thernomeése 70.° | 
% EH) “op = *_|Wind N. N. West 6. | 
vi Ss = 0 Direction of Range E x 4 
ee sg 1(& a South. 
Ss\/25/ 38 San ae ey Ly 
S | tp-2 5 = bp — a be ze 
Gis mA ids S bu > ) 210 a3) lepka 
smslfs] 2 (21818 |2/3/2 
3| C8610 |SlSB/S/4}/R ie REMARKS. 
Z\F.1) z Ibs.oz. Deg Sec JF. I.lyds. yds. |yds. 
shea 4-0 |P.B ties 4 
| 
38] 5; ‘3 F 9-6 {575 | In line. 
39| 43 sae do. 
40 ” ” ” rare ee 11 
"y 9 ” 2 8-10)1225) 14 
A2) ss ; re 8-10}1055) .. | 2 
ls 39 9 Pdr ” 3 =} 8-11 13465 ee 2 
Tron M 
44, ,,| Gun ‘a » | & {8-9 |1875| .. | 14 
| 17 Cwt 2 
> ‘3 4| 2 |8-4 |1615| 20 
ri as rs * 8-4 |1412| 7 
47| 5 “ 5 7-11|1650| 32 
48| ,, | Waa ee 8-6 1710] .. | 5 
'49| ,, » he 8-9 |1820| .. | 33 
50 9 ” bb) 8-7 1870 ee 6 
51] ,, 3 | 10 8-8 |2880 6 
521 ,, | Al, ES [2878 .. | 20 


Elevation by Quadrant. 


No alteration either inside or outside of this Gun since the 
last examination. 
| Vent at top............ °22 

»> 99 bottom,...... °45 
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Ne. 4. REPORT OF EXPERIMENTAL PRACTICE. 
Shoeburynes 14th August 1855. 


To test the durability of 9 Pdr. Iron) Barometer. 
NAEISS si Gun (17 Cwt) of the service, in compari-{_Thermometere 
Gece P THE 5. with Colonel Dundas’s Wrought Iron( Wind. 

XPERIMENT. (9 Par. Gunof 18 Cwt. | Direction of Range. 


9 Por. Iron Gun (17 Cwr.) PLACED ON SkIDs. 


10 Rounds—4 lbs., 1 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent inside... °4°7 
5, outside, ‘22 


15th August 1855. 
5 Rounds—5 lbs., 1 Shot, 1 Wad, 


Gun examined—Searcher shewed no defect, 
Vent at top............ 22 
9» 5) bottom....... 5 
5 Rounds—5 lbs., 2 Shot, 1 Wad, 
Gun examined—Searcher shewed no defect, 


Vent outside........... 22 
»> iMside............ 52 

8 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ 22 
99 9, Dottom....... "52 


16th August 1855. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ ‘22 


»» 9, bDottom....... "52 
3 Rouuds—6 lbs., 2 Shot, 1 Wad, : 
Gun examined—No alteration, Vent at top............ "22 
9» 99 BOttom....... “52 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—No alteration, Vent at top............ "22 
» 9», bottom....... °52 
3 Rounds—6 lIbs., 2 Shot, 1 Wad, : 
Gun examined—No alteration, Vent at top............ "22 
| »> 9, bottom....... 52 
3 Rounds—6 Ibs., 2 Shot, 1 Wad, | 
Gun examined—No alteration, Vent at top............ . 122 


99 98 bottom @eotece *§2 
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No. 5. REPORT OF EXPERIMENTAL PRACTICE. 
Shoeburyness 17th August 1850. 


NATURE AND } G1 (17 Cwt.) of the service, in compari-( Thermometer 83° 


QBJECT OF THE . : ‘ 

son with Colonel Dundas's Wrought Iron( Wind S. 8. East, 2. 

ExrERIMENT. (9 pdr, Gun of 18 Cut. Direction of Range. 
9 Por. Iron Gun (17 Cwr.) PLACED ON SKIDS. 


3 Rounds—-6 lbs., 2 Shot, 1 Wad, 


| To test the durability of 9 Par. ral Hee 30-125. 


Gan examined—No alterations Vent at top............ "22 
yy -99,:«<DOttom.....0. 202 
No. 6. REPORT OF EXPERIMENTAL PRACTICE. 


Shoeburyness, 26th September 1855. 


Nature AND | To test the durability of 9 Pdr. i Barometer 30°185 


OBJECT OF THE 
EXPERIMENT. 


Gun, (17 Cwt.) of the service, in compa- { Thermometer 69° 
rison with Colonel Dundas’s Wrought ({ Wind E. 8. E. 5. 
Iron 9 Pdr. Gun of 18 Cwt. 


9 Por. Iron Gun (17 cwT.) PLACED ON SKIDS. 
3 Rounds—6 lbs., 2 Shot, J Wad, 


Gun examined—Nothing observable, Vent at top...... "22 
99 99 bottom. *52 


Direction ef Range. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, | 
Gunexamined—Nothing observable, Vent at top...... "22 
- 4) 9, bottom. °52 
28th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... "2e 
» 9, bottom. *52 
3 Rounds—6 Ibs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... 22 
59 9) bottom. °52 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... 22 
9» 99 bottom. °52 
8 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... "22 
3» 9) bottom. °52 
29th September 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Ventat top...... "22 
» 9) bottom, *52 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Ventat top...... 22 
39 399 bottom. °*52 
3 Rounds—6 lbs., 2 Shot, 1 Wad, | 
Gun examined—Nothing observable, Vent at top...... "22 
>» «95 bottom. °*52 — 
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No. 7. REPORT OF EXPERIMENTAL PRACTICE. ~ 


Shoeburyness 1st October 1855. 


Gun (17 Cwt.) of the service, in compari-{ Thermometer 68.° 
Fee son with Colonel Dundas’s Wrought Iron( Wind S. West 4. 


NATURE | To test the durability of 9 Pdr. val Bee 29-215. 
9 Pdr. Gun of 18 Cwt. Direction, of Range. 


9 Por. Iron Gun, PLACED on SKIDs. 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent at top...... : 
9» 9», bottom. : 


3 Round—6 lbs., 2 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent at top...... ; 
5» 9) DOttem. ° 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... 


3 Rounds—6 I[bs., 2 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent at top...... : 
+>», bottom. - 


3 Rounds—6 lbs., 2 Shot, 1 Wad, 
Gun examined—Nothing observable, Vent at top.....: 
3» 9) bottom. 


2nd October 1855. 
3 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent at top...... 


99 99 bottom, ° 


3 Rounds—6 lbs., 2 Shot, 1 Wad, . 
_ Gun examined—Nothing observable, Vent at top...... 
99 9» bottom. 


8 Rounds—6 lbs., 2 Shet, 1 Wad, 
Gun examined—Nothing observable, Vent at top...... 


5. 9) bottom. ° 


8 Rounds—6 lbs., 2 Shot, 1 Wad, 


Gun examined—Nothing observable, Vent at top...... 
4» 95, bottom. ° 


3 Rounds—6 lbs., 2 shot, 1 Wad, 
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No. 8 REPORT OF EXPERIMENTAL PRACTICKR. 
Shoeburyness 10th October 1855. 


N err To test the durability of 9 Pdr. Ir.. ) Karometer 297293. 
atEe Gun (17 Cwt.) of the service, in compari-{ Thermometer 58. 
OBJECT OF THI 


Ex son with Colonel Dundas’s Wrought Ivo: ( Wind, North 4. 
XPERIMENT. (y Pdr. Gun of 18 Cwt. Direction of Range. 


9 Por. Iron Gun, (17 Cwr.) PLACKD ON SKID». 

3 Rounds—6 Ibs., 2 Shot, I Wad, 

Gun examined—Nothing observable, Vent at top...... "22 
yy» 9, bottom. 59 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—Nothing observable, Vent at top...... 42 
yy 9) bottom, °59 

8 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—Nothing observable, Vent at top...... "22 
yy 9) bottom. *6 

}1th October 1855. 

3 Rounds—6 Ibs., 2 Shot, | Wad, 

Gun examined—Nothing observable, Vent at top...... "22 
1 9) bottom. °6 

3 Rounds—6 lbs., 2 Shot, 1 Wad, 

Gun examined—Nothing observable, Vent at top...... "22 
»» 99 bottom. ‘6 

3 Rounds—6 lbs., 2 Shot, 1 Wad, | 

Gun examined—Nothing observable, Vent at top...... 2 
yy» 9) bottom. °6 

12th October 1855. 

3 Rounds—6 lIbs., 2 Shot, 1 Vad, 

Gun examined—Nothing observable, Vent at top...... oe 
1» 9, bottém. *62 

3 Rounds—S lbs., 2 Shet, 1 Wad, 

Gun examined—Nothing observable, Vent at top...... 22 
sy» 5», bottom. *62 

3 Rounds—6 lIbs., 2 Shot, 1 Wad, 

Gun cxamined—Nothing observable, Vent at top...... "22 
»» 5, bottom. *63 

2 Rounds— 6 lbs., 2 Shot, 1 Wad, 

The gun burst—the bouching remains entire. 
Summary of the foregoing reports shewing the enduring 
powers of the 9 Pdr. Iron Gun (17 Cwt.) of the service. 


Fired. Charge. 

86 rounds. 3 lbs. single shotted. 

16 Pr 4 ,, do. 

10 . ae ]1 shot 1 wad. 
ey 9 1, J, 
5 a9 5 a9 2 ” l y9 

Ho) CU”*"» oy, 2, I, 


Total. 232 


| 
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No. I. REPORT OF EXPERIMENTAL PRACTICE. 


WisUREANDORIEE a To test ranges and durability of Culonel Dundas's 


eer Bap oR TENE. Wrought Iron “Gun in comparison with the Brass and 


Tron 9 Pdr. Guns of the service 
Sheeburyness 7th August 1855. 


) )°g 'S | DHeflec (Barometer 29° 315. 
Pes | | | toh. Thermometer 638.° 
| i S| [80 s | Wind, S.S. West 6. 
Ee S- i | | bo ae ee Direction of Range E x 4; 
E =~ 2 =, S | | | a < South. 
cess lelel s | aw lehols | 
ela wc Ss — | ‘Ss r es a 
sles eal E|Et | SP eet | 
--[ol eto | O | & | = oa = | | Fa | REMARKS. 
> \F. 1. Z  |ls.oz| Deg! Sec. | F. I. yds. ‘yds. yds. yds. | 
Tek pane IES Paes eee 2 
ax he ; | = "a6 ° 
115-0) ( ci aaa | 8-10 612) ‘Ta: fine | 
~ae | 8.6 | 588} Do | 
4 ? 2 ” ” - o ‘ 
ii | Screw of the bed of the 
| | ene || » | oo | 7-10 | 562| Do. elevating screw, broke; 
o | at this round. 
‘cl tmp 8 [| a ae ee ey oe ae | | .. |A second broke. 
| 3)» = | » | »” 7-8 740 In line |A third broke. | 
er | | 7 ‘ 
6) ” | : | ” ” | 7-6 630 Do. | y) 
| 7 ” = 1 ” $ | 7-6 718 2 | 
8 9) 3 | ”” 9) | & 8-6 705 In hi | 
9} ” = | ” | ” ~ 7-7 710 2 | | 
| Ss a 6 | 
1o| » | rae 3 7-8 | 805] 2 | 
hi} a») |] » |» | 8.0 } 845) 6] .. yi 
| |Z | ! | The 4th broke. Practice 
a Py ee ere ery Nottaken 740/ 4] .. suspended in conse- 
| | iS | | | | | : quence. Wind 
13 ‘1 ~~ ( * E 4 | 10-6 898 | .. | 2 pth August 1855.4 si 
| ain. 
Tl, <ss | aha , 10-6 895 | 4 ., \Platform Wet. 
TS) <9 t| «] » | | 10-0 | 825) Inline | 
16] » | i | 2 | 9-11 /1180 6 | 
| 
17 ” | ” ” | | 10-0 1048 8 | 
18] | oto» | | 10-2 |1105 5 | 
| ¢ a | 
ig} » |= 4] » | 8] & | 10-3 pee 7 | 
aS | os | 
20| » | . | | i | 10-4 (1505 | 16 : : 
21) » ” ” 10-6 oa . | 11 | 
ee a4 oe | 10-4 (1625 26 | 
22 | it | | 
23 iB ” ” 10-5 ase 2 ° | 
a scsi #35 10-4 ‘1440| 4]... | | 
ma | | | | | 
U (6 10-6 '1756 16 a" 
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No. 2. REPORT OF EXPERIMENTAL PRACTICE. 


NATURE AND OBJECT OF THE ) Continuation of Practice with Colonel Dundas's 
EXPERIMENT. Gun. 


Shoeburyness 8th August 1855. 


pers ia (il |Barometer 29275. | 
aS o= | | : | ee Thermometer 70.° 
4 St ee eI * |Wind, N.N. West 2. | 
cae Ss | 20 : ~~ |Direction of Range. | 
Sy a 3 PR Va — E x 4South. Rain. 
elasleS| 1 Sle] - $s | 
eles) 22/2 /2/2] 3 |S Je(2 
SISS/5E/ 0 |2/8] 8 a |S |e 
ef. OF 30 | oma) a oli Nom ball Hah REMARKS. 
> YI.) 7, = OZ Deg Sec.' Feet In. yds. yds, |yds. 
ee —|- i——| _— ——. | NS | 
& am | 
'26)15-0 - (| 8-0 | 5 10-4 | 1625 ,,| 8 |Platform Wet. | 
o } | 
\27 ”” 5 | | ” ” 10.0 1775 12 3 | 
P= aH 
28! ” 2 | | ” 6 10-0 1915 8 ” 
° 
La ” he 3 ” ” E 10-4 | 2170 9 d | 
rl beet | Be eh al | 
130} 55 Aw | ” 1» | S&S | Nottaken; 1915] ,,/ 8 | 
PE ~ y 
s1| » (@ § 4 » | 7/3 | 10-0 | 1850{ ,, | 18 | 
32], be or 10-3 | 2360| ,, | 32 | 
& 
® Wa | Fa se 10-4 | 2040] ,,| 2| | 
34) |g | 6110 10-6 | 2460 | 21 2 | 
5 2 1S | a 10-2 | 2230] ,,| 69 | 
sai ” | Ue x” be] 10-3 2480 | Le | 


Elevation by Quadrant. 


After the firing, the Gun was examined, and shewed 
Vent at top............ ‘22% 
»» »9 bottom..... x "222 


No alteration in the interior, or exterior of this Gun, 
with the exception of a long indented streak 2 inches long, 
‘1 deep and ‘2 wide, 4 inches from the Muzzle at the bettom 


of the bore, shewing thus.— 


N 
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No. 8. REPORT OF EXPERIMENTAL PRACTICE. 
To test ranges and durability of Colonel Dundas’s 
NATURE AN POBTEETOE Wrought Iron Gun in comparison with the Brass and 
THE EXPERIMENT. Tron 9 Pdr. Guns of the service. 


Shoeburyness 9th August 1859. 


| 


f 


f 


Tdbnks *s (Barometer > 80. 


on @| _ 1ermometer 7 
ci ec: fe] | a Wi ind, N. N. West6. 
3 <5 © | “ee | ‘Direction of Range E x } 
T1O r - S | | . | South. 
gigsipe | @¢ tele leelal Teal 
eles! fe] |e lolsiog |e] S| 
Sms Sel Se (slEl ele] sia 
wi <Not Ai A PI HEH Po lon OO ge, REMARKS 
iziF.1| Z lbs.oz. De 8)Sec. IF. L.|yds.|yds. ‘yds. | 
h B ee — ST SS Se 
eae 
=| | | , Bl | 
i ad (| 4-0 Pp. B| 10-6 625 | In line. | 
| | 
» ’ | a3 | | ”? | ” | Ho- 2625 | a. ] | 
| = 
so ac: jj » | 2 10-5940 | .. | 4 | 
wie ce ew hia y | 
i ” | = | ’ 3: '10-7/1005. ee ‘ 
i= | 
aa er Th | 2 | ie aot me 
5 | 
& 4 | — | ee | r9 | 10-6}1180) In line 
43| ” “to ”? 3 | S 10-9'1440 os | 6 
2 AY. 
4 aE: I] » | » |S a ag 3: 1,@ 
: > | 
St hie , | 4lze nai ahs .. | 24 ) 
a 
46) ” Fe ” ” 10-10)1663) .. 6 | 
47| ,, | 8 = | 5 10-7/2145| 1n line | 
= | 
48} »|/Q a face | at | 
49} | 8 | » 14 20.4100 .. | 54 | 
50] | 8 » | »|  fo-aars 32 | .. | | 
511 ,, | Pram eC e 11/2510 40 | | 
% | Us | : 110-2 2325| .. Bs 
pan Lees Levee eae ek, oy 


Elevation by Quadrant. 

As the trail of this Gun recoiled off the platform into ees 
sand, which checked it materially, no comparison can be 
drawn between the recoils of this gun and the Iron 17 Cwt. 
Gun, the trail of which never left the platform, even with 
41bs. charges. Colonel Dundas’s Gun examined ; No alteration 
either inside or outside, since last examination. 


Vent at top............ 22 
yy », bottom....... ‘22 
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No. 4. REPORT OF EXPERIMENTAL PRACTICE. 
Shoeburynes 10th August 1855. 


To test the durability of Colonel) Barometer 30°85. 
NATURE sr Wrought Iron Gun, in| Thermometer 80° 
OBJRCT OF THE 


EXPERIMENT comparison with the Brass, and Wind, South 2. 


Iron 9 Pdr. Guns of the service. Direction ofRangeE X4South 


CoLonEL Dunpas’s WrovucutT Iron Gun, PLACED ON SKIDS. 
10 Rounds—4 Ibs. 1 Shot, 1 Junk Wad. 


Gun examined.—The indentation near the muzzle, for- 
merly noticed, is somewhat deeper and longer. 

No alteration either internally or externally at the vent. 

The joining at the hoop between the base ring and vent 
field astrigal, has parted all round on the right side, sufficiently 
wide to admit the blade of a pen-knife; I could not detect 
any escape of gas. The searcher caught at nearly the same 
place internally. 


13TH Aveust 1855. 

5 Rounds—5 lbs. 1 Shot, 1 Wad, 

At the second round, some escape of gas took place in 
spots at the 4th joint from the base ring, the joint however 
appeared very close.—Cas escaped in spots at this joint; at 
each round afterwards, searcher caught near the Breech as 
at previous examination; the opening at the joint between 
the base ring and vent field astrigal more enlarged. 


5 Rounds—5 lbs. 2 Shot, 1 Wad, 

At the 3d round of this series, the joint near the base 
ring before noticed much more open, it admitted a probe 
*2 thick and 1% inches deep; at each successive round conti- 
nued opening, the joint next to it opening also.—The searcher 
caught near the breech as before. Vent, noalteration. 

3 Rounds—6 lbs. 2 Shot, 1 Wad, 

At the 3d Round, the breech was torn nearly off, a large 
opening at the right side renders the gun quite unservice- 
able. The vent field was blown some distance to the rear, 
and some fragments of iron. The breech still adheres to 
the bore on the left side, but one of the rings is gone and 
cannot be found. | 
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Royat Carriace Department, 
August, 1855. 


Table of Tonnage and weight of one of the following Travelling 
Carriages, Wagons, Carts, Gyns, &c. used in Land Service. 


One Ton EQquaL TO 40 cuBic Fret. 


Se 


|B 
E 
E 


[ ( 8 Ineh 52 Cwt........... 6, 
24 or 82 Pdr. 50 Cwt....| 6! ‘T34] , ,22| With Buttock. 


| 18 Pdr. 38 and 42 Cwt. es : 
For Iron $2 Pdr. 42 Cwt......... } 4 3s 27 26 £{Pole and Chain. 
Ordnance. | q's. Ibs. 
| 12 Pdr. 2) isin, ‘| 4 718] 3:24, Weighing 2—19 
: nch...| 617,89] ,,| 9 
"a | Howitzer. ts | 513733] 2. WIDo. ‘Do. Do. 
| { | Pounder.. esses} 5133221 ,,'10 
| Sie 4 5 sosecseseessoe] 51 1,26] 2 14 
: or ras ccscccccseccece] 412)'171 8 5 
Travelling | Ordnance: "(32 Par 5|29 23) 3.13 


Complete. § | emits ia jar sees 5} 621|,, 47 


po cecee] 4/2218) 3.14 
9 Pdr. without 


| | 
| estes Wagon...ccsccsccce coceee| 5 ie | 21 Ayieaeition. 
‘Carriages. < Forge «ign ete ennene nee 5138/19! 1! ,, 
| Store Wagon (without spare wheel)..| 5 11/18! 110 
Small Arm Ammunition ager 4 ai 216 
Small Arm Ammunition seen 
(New pattern)... eee i a; ape pies 
oun er... sooceel 7133.22) ,: 8 
| | Rocket... ...0-- \é ea ie we 3l17'20 i'20 
arge..... 3120 42 
( , Pontoon pei Binall......cccercceeee] 44[ 5, 22) 2. 5 
( Flanders ........cccssscccesccccesecence 125 
| Platforim........ccece sseceseseeesesreee! 3-16 211 318 
Wagons......cceere 4 SHIN ....csccecesceecescerereerereeereeee] 8111 31 3'26 
| Bread...sc.csssescccesscenccceccesessseee] 47413) 1 26 
{ Telegraph.........cccocccccrsceseeseeeee| 8123 24] 3:16 
(Forge Cavalry... secscssceeee] 4{(32°12] 2! 8 
Hand... ..sscecerccccereesvee cevecseeeooe] 1110: 4] 3! 4 
= A RE 8 38 16 117 
Carts.....c.ccecece. 4 Store... sotecbasevewndveschasecess | <SILG. OL’ % 
French... e ‘| 1.32 5} 218 
Maltese wit ‘water. arre ‘and | 
Bridge eonipinent eeswumenstees }s 22, 8 aire 
to Wagon... vsskacsides'|. oO] 25 42 2, a 
ar. 2 20) 71 sy! 9s 
Hospital equip: MalteseCart with folding litters. 2]16' 5) 310 
ment... Litters and Pack peal La a alg o| 2 
case)... oe tae Fr 
| Chairs and Pack saddle yy cool gg IS! 3| 4 
( Wagon Light haa deecsl- (SEF 7 120 
jy LUMDET.. ee ressesceeeeee] 2 91 9 i | 
Cart Light... ieiavcesesssssdess]- 2). 818 6 
Land TeaNARONS Maltese Cart... 1's0 4 : 17 
Corps.. ass | ‘eau Gadale 9 in a Case.. 1.12, 5 ‘ - | 
99 99 99 Seeeeee | 49/881 3] 1,12 
{Ost enenrnnnen Coe oes ceccetcencccece | ams " ey 
t:) ¢'4 Pr oe eo 2 i 
Drags... -eereeeeees | Small iccesceeee dusiauiiusaqubudeasscosics 1] 2! 7, 3| 3 
: LAURE isn cntctesssveas ceseecincotcswceese| 21/23) 9! 222 
Gyns triangle... gmallvcssececreeeseseeseeeeey 1, 21 7] 3) 3 
Capstan Crab... » il} 8 326 
Portable Forge ‘and Pack Saddle 1 ‘in wooden case.. 7] 2) i 
a un eGee See useces een ees enen ] 32 24 3 
wile Sere eae vias $18 RACH wcsincs 1/27|24) 3:16 
Burne 10 4, esossrene] 5,{80] 9) 325 
Siege (New pattern)... {S011 ,,: 5, 


Bruising Machine Cart (Captain Swinten’s Patent) 5| 616 ,,|,, 
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Royvan Carrrace Department, 
Decemter, 1€54. 


Detail of a Battery of 32 Pounder Guns 42 Cwt., equipped for Field 


Service in the East. 
| Weight of one. 


‘Unloaded.} Loaded. 
(.6 Gun Carriages 82 Pounder 42 Cwt...... | 30 Cwt. | 72Cwt- 
4 


- i SA alread tay Wagons for Ammunition. .| 18} ,, 1. 5 
; ‘ ‘landers Wagons for Stores..............{ 17, 3 (36 
Carriages. { 7 Poroe Wagonnes sat ijnay svasco bane one 17 : 5 422 : 
bol Store Cavtiss, ascutudeysSlaesiccsst suas 93 ,, | 
{ 1 Spare Gun Carriage..................00% 36 SCi,, 52} ,, 
Total.. 28 Carriages. 


——~ 


Cwt. qrs. Ibs. 


* with spare wheel 1 38 24 heavier. 
Gun Car- { The Guns are mounted on the 18 Pounder Travelling Carriage, 
riage. with the New Pattern 24 Pounder Axletree and wheel (See Note ) 


The Limbers are iitted with Iron Scrapers to prevent the mud 
collecting between the Splinter Bar and Wheel. 


( The Trail-Box carries the following Small Stores—1 Tube Pocket 
j and strap; 1 Boxof Tubes; 1 Thumbstall; 3 Portfires ; 1 Portfire 
clipper; Portfire stick on Box or Carriage ; 2 Lanyards tor Friction 
Trail Box. Tubes ; 1 Leather Cylinder; 2 Linchpins and Washers; 1 Skein 
Sof Marline; 1 Skein of Hambro line ; Slowmatch ; 2 Punches for 
“ | Vents; 1 Set of Priming Irons; 1 Knife; 1 Pair of Scissors; 1 File; 
Rammer head ; Coating and erown for Spunge; Spikes, spring and 
(common. 
A couple of Drag-ropes and a Prolong are carried on the Gun 


Limber; Poles for Bullock draft are supplied as well as Shafts. 


Not:.—“New pattern 24 Pounder Axletree and Wheel.” The Stock pipe-box 
and Axletree Arm ofthe present pattern have been shortened 2 ins. 
making their length the same as the present 18 Pounder Stock &c. 


1. To fit the present 18 Pounder Wheels on the New Arn, it is 
only necessary to take out the 18 Pounder pipe-box, and fit in the 
new 24 Pounder Box, 12 of which are sent as spare. 


2. To fit the present 24 Pounder Wheel on the New Arm, change 
the pipe-box (as before) or else shorten the present box 2 inches. 
Shorten the stock two inches by taking off j inches in rear, and 1} 
inches in front. This leaves the position of Spokes and track of Wheel 
the same as at present. 


Ammunition Wagon.—The Ammunition is carried in Store-Limber Wagons: 
these being lighter and carrying a greater number of rounds 
than the 32 Pounder Howitzer Wagon. 12 of these Wagons 
are attached to the Battery carrying 72 Rounds each, making 
144 Rounds per Gun in the Field, the proportion in each 
Wagon being, 32 Rounds Solid shot. 

16 ” Shrapnel. 
16 - Common shell. 
8 » Case. 
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with Bursters and Fuzes in proportion. 
The shot and shell are packed in boxes of 4 Rounds each. 
Cwt. qrs. Ibs. 


: ; 4: Solid shioticcied eatesed sass Le op ae pA 
ee 4: Shrapnel wceseneeiedincaeeee 1, 1, 
Weighing... 4 Common shell.............-.- 0, 3 » 2 
A OCAGO role cha Pe gee eee be ] 9 1 ” 19 
( 16 Bursters.... 0... cece eee cece cece eens 
Contents of ' Shrapnel...4 2 Boxes of Fuzes, 12 each...........+5 «.- 13% 
Leather Cases, Boring implements, Funnel, Mallet and Setter 
Boat siagazine 2 16 Bursters Us een oer aren ere rer er 
Pattern. | aoe 2 Boxes of Fuzes, 12 each.............--6- 16a 
\s ssias Boring implements, Funnel, Mallet and Setter 


The Bursters, Fuzes &c. in two leather cascs, one for Shrapnel the other for 
Common Shell. In front of the Wagon there is a partition for spare small stores. 
A spare Box for small stores is also supplied. Park Pickets and Tent Poles can 
be carried on the sides of the Wagon, a Maul, Horse-shoe and Grease boxes 
underneath. Tents &c. inside on top of shot boxes. 

The Limbers are fitted with intrenching tools as usual, six carry Lifting Jacks. 

6 of t.ese Wagons carry a spare wheel. 


Store Limber Wagon packed as Ammunition Wagon for 32 Pounder — 
Gun, 42 Cwl. 
Limber. Body. 


_ : —$—$ on 
ss Above 4 Solid shot.!Above 4 Solid shot. oe 
; ER 
246 lb. | 45 F Below 4 do. do. |Below 4 do. do. “e 
. wa fi eel ST 2 
Carniceet a = Al & |Above 4 Common shell!Above 4 Commonshel]] 5 § 
21 |Below4 do. do.|Below 4 do. do. J) ms 
3 ~|Above Bur-|Above Bur- 
24—6 Ib. & Above spare box for] sters and | sters and 
Cartridges. ny small stores. Fuzes Fuzes 
2 Below 4 Case. Shrapnel. |@om. Shell. 
o:|& Below 4 Case. 
Co) n om ee Re ee g Seah 
“=o | = |Above 4 Shrapnel. Above 4 Shrapnel 
ns oo | & |Below 4 — do. Beloe & do: 8 
re se go) Me 
artridges. | &™) aac aaa —_— ——___—__—— 2 
§ = Is Above 4 Solid shot.|;Above 4 Solid — shot. as 
Below 4 do. do. jBelow 4 do. do.| =S 
ee ee ee Cc 


Store Wa ap cne: —The Stores ofthe Battery are carried in a two Flanders Ww avons, 
A pair of Spare Shafts, and Splinter bars are attached to the 
sides of the Wagons. A spare Axletree and Fore Wagon 
wheel underneath, Small store box in front, containing 14 lbs. 
Grease, 10 sets Horse shoes and Nails, spare India Rubber 
Springs and Bolts, Wrench, Hammer, Linchpin and Washer, 
Spare punches and other Stores inside. 

Spare Gun Carriage —The spare Gun Carriage, carries 2 spare Gun and 2 spare 
Gun Limber Wheels, 2 spare Gun, and 1 spare Limber Axle 
tree, 1 spare Pole, 2 spare Shafts, and 1 spare Elevating screw 
with nut. 

The Forge- Waggon and Store Cart as usual. 
Royat Carriace DEPARTMENT, 
December, 1854. 
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KOYAL CARRIAGE DEPARTMENT, 
December, 1854. 
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Portable Platform for Travelling or Garrison Carriages, (Plate 4.) 


This platform consists of. 

Two Inclined planes 17 feet long, 12 inches wide, Slope 3°. 

One Front Transome 7.’ x 16° x4.” laid flush with surface 
of ground to which the inclined planes are pivotted. 

Two Sleepers, one 7.’x 6”. x3,” the other 8’ x 6”X3" these 
are laid flush with the ground, as marked in the drawing. 

One Trail Plank, 10,’x 16° x 4.” this plank is placed on the 
ground, so that the trail may rest on it, about 3 feet from the 
front. 

This allows of the trail recoiling beyond it, and striking the 
Ground in rear, thereby checking the recoil, and preventing 
the gun running forward of itself. 


To LAY THE PLATFORM AND Mount Gun. 


Ist Lay the Front Transome and sleepers flush with the 
surface of the ground, and level the ground between them. 

2nd Run the gun into position, then with a Screw Jack 
raise one wheel—run the inclined plane under it and pivot it 
to the transome—then the same oa the other side, the Rib- 
bands should be inside. 

3rd Lay the Trail Plank under the trail, sufficiently far 
forward for No. 1 to stand on it when laying the Gun. 


To TRAVERSE. 


One man at each end of the platform with a hand-spike, 
and one, or two at trail of Carriage; the trail plank has to 
be shifted, when much traversing is required. 


The whole of the Platform is cut out of a log of Fir 17x 
16” x 16” and packs up into its original shape for Travelling. 


Those parts of the platform which require strengthening, 
are shod with sheet Iron. The front transeme, and trail plank, 
are furnished with spikes to secure them to the ground, and 
when packed, these spikes go into corresponding holes, in the 
inclined planes, to keep them together; if the ground is soft, 
a picket is required behind the trail plank. 
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When used with a Garrison Carriage, the inclined planes 
are brought closer together, and pivotted to the holes marked 
A on the plan, the Trail-plank is not required, but can be 
used for a sleeper. 

Weight 11 Cwt,—Tonnage (measurement) 30 feet, 

(Signed) H. Cuerk, 
Capt. Royal Artillery. 


Abstracts of Orders affecting the Ordnance and Ordnance Equip- 
ments of the Royal Army.—In continuation of the foregoing 
papers furnished by Captain Hutchinson. 


Account of Additions and Changes in Ordnance, 
Ammunition, Carriages, Platforms, &c, adopted into 
the Service, under the Authority of the Master Ge- 
neral and Board of Ordnance, since the last Return. 

Director General’s Office Woolwich, 
29th December, 1852. 


1.—Small Arm Ammunition for the New Rifle Musket of 
1851. Cup Ball, 23 drs. of Powder. 
Board’s Order 2d June 1851 ;?,. 


2.—Small Arm Ammunition, for the Percussion Musket 
of 1842, rifled for Marines and Royal Navy. Cup Ball, 3 


drs. of Powder. 
Board's Order 23rd September 1852 +375 


3.—Shells invented by the late General Shrapnel, in fu- 
ure to be called ‘‘ Shrapnel Shells” instead of Spherical 
Case Shot. 

General Order 11th June, 1852 5*5. 

4.— Boxes, to contain Moorsom’s Shells for Naval Service, 
to be secured, as proposed by Lieutenant Colonel Tylden, 
and stamped with lead in lieu of sealing-wax, for greater se- 
curity. | 
| Board’s Order 1st September, 1852 <94%- 


5.—Naval Shells with time Fuzes, to be fitted with a Tin 
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Cap and Lappets, as proposed by Lieutenant Colonel Tylden, 


to prevent the fuze being withdrawn for the purpose of wan- 


tonly removing the powder. 
Board’s Order 18th October, 18E2 5%35 


6.—A new pattern Whip for the drivers of the Royal 
Horse Artillery and Field Batteries. 
Boord's Order 26th July, 1852 545. 


7.—A new pattern Head Collar for the Royal Horse Ar- 
tillery and Field Batteries. 


Master General and Board’s Minutes, 
15th and 18th October, 1852. 


ree «. 


8.—Spunges, to be made according to a pattern prepared 
and deposited in the Royal Carriage Department. 
Approved by the Master-General, and Board. 
12th March 1851, ™. 


9.—Iron Gun Carriages, mounted on Ground Platforms, 
to be supplied with Wooden Trucks throughout, and a pro- 


portion of wooden Trucks retained in store, equal to one- 
sixth of those exposed on the Works. 
Approved by the Master-General and Board, 
18th August 1851, ,*;. 


10.—A loop to be placed on Garrison Carriages of wood 
and iron, for carrying the priming wire, pricker, and drift. 
Suggested by Captain Anderson R. H. A. 
and Approved by the Master-General and Board, 
8th October 1852, =™ 


T 


Account of Additions and Changes in Ordnance, 
Ammunition, Carriages, Platforms, &c. adopted in the 
Service by the Authority of The Master General and 
Board of Ordnance since the last Return. 

1. In consequence of the introduction of Friction Tubes to 


Land Service, the Iron Guns, for Batteries, are no longer 
supplied with direct Acting Detonating Hammers, but a small 
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proportion of Portfires, and Common Tubes are to be sup- 

plied. 

Master Genl.’s Orders, 18th Aug., 1853, and Board’s Order, 
25th August, 1853, <4. 


2, 42 Pounder and 56 Pounder Iron Guns, ordered to be 
-supplicd with a proportion of Shrapnel Shells. 
On the recommendation of the Coast Defence Committee. 
Master General and Board’s Orders. 
28th January, 1853. 


3. The G8 Pounder of 95 cwt. 10 feet introduced to'the 
Land Service. 
By recommendation of the Director General of Artillery. 
Master General and Board’s Order, 
13th July 1553, 7%. 


4, Store Limber Wagon to be used in the Field with a 
24 Pounder Siege Gun, instead of a Flanders Wagon. 
Approved by Master General and Board, 
3rd November, 1852. 


5. New Pattern Ammunition Box for 500 rounds of Mus- 
ket or Minié percussion Ball Cartridges, and Zinc Box for 
Percussion Caps. 

Recommended by the Select Committee. 
Approved by Master General and pou 
20th December, 1852, ;*;. 


6. Improved Store Cart proposed by Colonel Colquhoun, 
R. A., and recommended by the Select Committee to be 
substituted for that of the Old Pattern in future supplies to 
the Field Batteries of Horse and Foot Artillery. 

Approved: by Master General and Board’s Order, 
14th February, 18538, 3. 


7. Laimbers of Field Battery Carriages.—-A Bar of Ash 
to be placed behind the splinter bar under the draught loops 


o 
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for the entire length of the Foot-board, so as to fill up the 
space now left between the Splinter-Bar and Foot-board, to 
prevent accidents. 
Approved by Master General and Board, 
15th July, 1853, <¥r. 


8. Shrapnel Fuzes for Field Equipments.—The new Inch 
Fuze to be made with additional 2; ths Inch of Wood, and 
that as well as the C, D, and E, Fuzes, primed according to 
Captain Boxer’s Method. | 

Approved by Board’s Orders, 
18th April, 1853, rs. 


9. Friction Tubes : Tozer’s Pattern for Service at Home 
and Abroad. ; 
Approved by Board’s Orders, 

24th June, 1853, ;-"-. 


10. Zeuk Wood Plugs in lieu of Corks for Shrapnel and 
Common Shells. 


@ 


Approved by Board’s Orders, 
24th June, 1853, 5% 5. 


11. Blank Percussion Ammunition to be in future mark- 
ed ‘‘ Blank Cartridge for all Arms, Land Service.” 
Approved by Board’s Orders, 
Ath July, 1853, ,%;. 


12. Cartridges for Rifle Musket 1853 Pattern, Charge 
2} drs. 
Approved by Board’s Orders, 
12th August, 1853, 7$,. 


13, Lanyards for Tozer’s Friction Tubes for Garrison and 


Field Guns. 


Approved by Board’s Orders, 
l7th August, 1853, ;*,;. 
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14. Cases, Leather for Cartridges. 
No. 1. To contain Cartridges for 10 Inch Guns. 


2. 3 as 68 Pounder Guns. 
3 68 Pounder Carronades 
; 3 ” and 8 inch Guns. 
4 32 Pounder Guns of 63 
: y ” and 56 ewt. 
P 32 Pounder Guns of 50 
: ” 8 and 42 cwt. 
32 Pounder Guns of 32 
6. P os and 25 cwt. and 32 
Pounder Carronades. 
18 Peunder Guns of 22 
re “a ‘3 and 15 cwt. and 18 
Pounder Carronades. © 


Approved by Board’s Orders, 
llth May, 1853, ;8;;. 


Office of Ordnance, 
10th October, 1853, 4. 


“*; Account of Alterations and Additions in Ord- 


nance, Carriages, &c., adopted in the Service, by the 
Authority of the Master General and Board of Ord- 
nance, since the last Return 

Office of Ordnance, Slst January 1855. 


1. That the charges to be used in firing Hot Shot, shall 
not in future exceed three-fourths of the weight of the res- 
pective Service charges, fcr the several natures of Ordnance ; 
and that Junk Wads of the Service, being considered unne- 
cessarily heavy and large, are in future to be made of one 
half the thickness and weight of those now iu use for the 
guns of the Artillery Service. 

It is not however, to interfere in any way with the use of 
the grummet Wads, as at present authorized. 


Board’s Order, 11th July, 1854 ,%,. 
2, That the 8 inch, 32 pounderand 2% pounder Shrap- 
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nell shells required for the service, may be constructed on 
Captain Boxer’s Diaphragm Pattern. 
Board’s Order 17th October, 1853 5347. 


3. Charge of Powder for the new Artillery Carbine.— 
Pritchett’s Bullet reduced to 2 drams. 
Board’s Order 9th March, 1853 ;7,.. 


4, Bursting Powder for Common Shells, Land Service, 
to be the same as for the Sea Service, viz.— 


Ibs. OZS. 
ED Th Cliavesinccat scans niavinencsneee 10 8 
LO: sb5:- vicntataiesatantdeiinudeectinoncae 5 8 
8 ,, ...or 68 pounder........... 2 4 
6 ,, ...or 32 pounder........... 1 0 


Board’s Order 8th December 1854 77%;. 


5. Hand Leathers.—With the exception of 6 pounder 
Guns and Waggons, in charge of the Officer Commanding 
the Field Batteries at Head Quarters, used for Drill, the 
Provision of Hand Leathers for the Carriages and Limbers of 
Field Batteries shall be discontinued in the Foot Artillery, 
and limited in the Horse Artillery to the Limber only— 
continuing the Leathers on 6 pounder gun and Waggon Lim- 
bers—and discontinuing the rest. » 

Recommended by the Select Committee. 
Approved by Master General and Board’s 
Order, 10th October, 1853 ;4-<. 


6. Garrison Carriages Comuon.—Rear Chocks to be sub- 
stituted for rear Trucks on Common Garrison Carriages of 8 
inch Guns of 52 cwt., and on those for Guns of violent re- 
coil. , 

Proposed by the Inspector, Royal Carriage Department. 

Recommended by the Select Committee. 
Approved by Master General and Board’s Order, 
10th October, 1853 374;. 
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7. Shot and Shell Boxes, for Land and Sea Service, sizes 
reduced from 47 to 22; and that in all future supplies (after 
the present old pattern boxes are used) to be of the new pat- 
tern. 

Proposed by the Inspector, Royal Carriage Department. 

Recommended by the Select Committee. 
Approved by the Master General and Board’s Order, 
27th January 1854 ;". 


8. Spunge Heads.—To be made of the same quality of 
material that has hitherto been supplied by Messrs. Harris, 
and similar to the pattern Spunge Head with the runner Tie 
and grooved Block ; the Fleecy Hosiery being fixed by Ma- 
rine Glue, as prepared by the Royal Carriage Department. 

Recommended by the Select Committee. 
Approved by Master General and Board’s Order, 
6th February, 1854 ;7;. 


9. Drag Shoes.—Carriages proceeding on service to be 
supplied with one, with a proportion of spare, of the Pattern 
recommended by the Select Committee. 

Approved by Board’s Order, 
14th February, 1854 ;4,. 


10. Bellows for Forge Wagons.—Improved description, 
proposed by the Inspector, Royal Carriage Departmert. 
Recommended by the Select Committee. 
Approved by Master General and Board’s Order. 
£1st March, 1854 ;*;. 
11. Powder Cases.—Alteration in the construction. 
Proposed by the Inspector, Royal Carriage Department. 


Approved by Master General’s Order, 
18th March, 1854 eet 


12. Horse Shoe Boxes.--Waggons of Field Batteries to 
have an additional Horse Shoe Box attached, with partition 
for nails and a cover. 
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Proposed by the Inspector, Royal Carriage Department. 

Approved by Master General and Board’s Order, 
5th May, 1854 ree 

13. Royal Artillery Harness.—Changed from Black to 

Brown. 

Board’s Order, 

12th December, 1853 ;8,;. 

14, Royal Artillery Harness.—Iron Work made bright. 
Board’s Order, 
27th March, 1854 ,~, 


2568 


15. Alterations made in the patterns of Whips. 
. Board’s Order, 
23d August 1854 aRete- 
16. Chain Reins—Fattern altered. 
Board’s Order, 
16th August, 1854. 
17. Officer’s Bridles and Saddle—Pattern Altered. 


| Board’s Order, 
2d November, 1853, 73,7; and 13th July, 1854: 7. 


18. Non-Commissioned Officers’ Bridles from Black to 
Brown, the same as those of the Royal Horse Artillery. 
Board’s Order, 
12th December, 1853 ;8,. 


19. Spurs.—Pattern altered. 


Board’s Order. 
19th May, 1854 57, 
20. Brow Bands, added to Head Stall Collars. 
Board’s Order, 
13th February, 1854 <,. 


21. 24, 12, and 6 Pounder Rockets to be fired with Fic. 
tion Tubes. Proposed by Lieut. Colonel Hardinge, K. H. 
Recommended by the Select Committee. 
Approved by the Lieutenant General and Board. 

8th May, 1854, ;*,. 
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22. Heavy Ordnance, mounted on Dwarf Traversing Plat- 
forms, to be fitted with new Elevating Screw and Iron Stool 
Bed. 

Suggested by the late Colonel Colquhoun, and carried out 
by Captain Clerk, R. A., Assistant Inspector, Royal Car- 
riage Department. | 

Recommended by the Select Committee. 
Approved by the Lieutenant General. 
9th September, 1854. 


23. Spunge and Rammer Heads, for 18 Pounder Guns to 
be fixed on separate staves. 
Proposed by Lieutenant Colonel Hardinge, K. H. 
Recommended by the Select Committee. 
Approved by the Lieutenant General. 
6th September, 1854. 


24, Portable Forge and Pack Saddle. 


Proposed by the Inspector, Royal Carriage Department. 
Recommended by the Select Committee. 

Approved by the Lieutenant General, 

11th September, 1854. 


25. 10 Inch Iron Howitzers, 125 Cwt. 
Proposed by Colonel Chalmer. 
Recommended by the Select Committee. 


Approved by the Lieutenant General, 
20th December, 1854. 
26. Spare Screw for Tangent Scale for Field Guns. 
Proposed by Captain Brandling, R. A. 
Recommended by the Select Committee. 
Approved by the Lieutenant General, 
11th December, 1854. 


27. Small Arm Ammunition Wagons, packed with In- 
trenching tools, and fitted with the means of fastening Tents, 
&c. carried on the Wagons in the mode adopted in the Roy- 


a ae i a a a 
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al Carriage Department, to be followed in all future construc- 
tion. 


Approved by Board’s Order, 


28, Propositions with reference to Shrapnel and other 


Shells and Fuzes. 
Recommended by the Select Committee, 9th January, 


1854, and approved by the Master Gencral, 8th Feby. 1854.* 
29. Propositions in continuation of those of 9th January 
1854, with reference to Shrapnel and other Shells and Fuzes. 


Approved by the Lieutenant General. 
27th January 1855.+ 


250 12) 88-2 EF Account of Alterations and Additions 
in Ordnance, Carriages, &c. adopted in the Service 
since the last Return, dated 3ist January, 1855. 


War Department, Pall Mall. 
22nd October 1855. 


1. Improved Fastenings to Small Arm Ammunition Boxes 
Proposed by Assistant Inspector, Royal Carriage Depart_ 
ment, 
Recommended by the Select Committe. 
Approved 26th June, 1854 ,*.. 


—_ 


2. Carriages for Heavy Ordnance, mounted on Dwarf Tra- 

versing Platforms—To be fitted with improved Elevating 
Screws and Iron Stool Beds, in order to give increased Ele- 
vation and Depression to the Guns. 


Recommended by the Select Committee. 
Approved 13th September, 1854 7277. 


© Vide pages 22, 23 and 24, paras, numbered from 1 to 14. 
+ Vide pages 29, 30, 31 and 32, paras, numbered from 1 to 15 and Tables A. B 
and C. 


112 


3. Sling Wagon with Windlass. 
Proposed by Mr. F. Pellatt. 
Recommended by the Select Committee. 
Approved 9th October, 1854 y4s. 


4. One Spring Spike and two Common Spikes to be sup- 
plied for each Garrison Gun, or Howitzer, as well as for 
each piece of Field Ordnance. 

Proposed by Major-General Cator, C. B. 

Recommended by the Select Committee. 
Approved by Lieutenant-General of the Ordnance. 
16th January, 1855. 


5. Carriages to be fitted (when applicable) with India 


Rubber Springs. 
Proposed by Lieutenant Colonel Tulloh, R. A. 
Approved by Lieutenant General of the Ordnance, 
ith February, 1855. 


- 6. India Rubber Rings—To be applied to Elevating 
Screws of Field Ordnance. 
Recommended by the Select Committee. 
Approved by Lieutenant-General of the Ordnance. 
19th February, 1855. +741. 


7. New Forge Wagon, 
Proposed by Colonel Tulloh, R. A. 
Recommended by the Select Committee. 
Approved by Lieutenant General of the Ordnance, 
27th February, 1855 +}5<. 


8. India Rubber Springs for Carriages generally in the 
Service. 


Proposed by Colonel Tulloh, R. A. 
Recommended by the Select Committee. 
Approved by Lieutenant General of the Ordnance, 
28th February, 1855 -*,. 


9. New arrangement in Packing Small Arm Ammunition 
in Wagon Boxes. 


>, 
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Recommended by the Select Committee. 
Approved by Lieutenant General of the Ordnance, 
5th March, 1855. 


10. Bothway’s Blocks. 
Proposed by Mr. Bothway. 
Recommended by the Select Committee. 
Approved by Lieutenant General of the Ordnance. 
23rd March, 1855 +74. 


ll. New Stretcher for use of an Army in the Fieid. 
Proposed by Captain Clerk, R. A. 
Recommended by the Ordnance Select Committee. 
Approved 9th May, 1855 ;}§,. 
412. Loading Hole for Bullets in old pattern. 


Shrapnel Shells to be fitted with a Metal screwed Plug, 
instead of Wood. 


Ordered 9th May, 1855 ,{;. 
18. Charges of Powder for 68 and 56 Pounder Guns, re- 
duced 2 lbs. . 
Recommended by the Select Committee. 
Approved llth May, 1855 —™.,. 
14, Spring Spikes. 
Proposed by Captain Clerk R. A. 
Recommended by the Ordnance Select Committee. 
Approved 14th May, 1855 ;-. 


15. Alterations in the Axle-tree Arms and Pipe-buxes 
of Field and Travelling Carriages as follows :—~ 

IT. One Axletree Arm and Pipe-box for all Field Guns 
and Carriages. 

II. The Axletree arm to be that known at present as the 
- Heavy 6-Pounder or 9-Pounder Axle-tree. 

TIT. That the Axle-tree arm should be shortened 1 inch 
to prevent its interfering with the present length of splinter- 
bar; the Pipe-box to be also shortened | inch. 

IV. That one Axle-tree arm and Pipe-box be adopted 
for the 24 and 18-pounder (iron) Guns, mounted on Travel- 
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ling Carriages-—viz., the 24-pounder Gun,—carriage Axle, 
which, with the Pipe-box is to be shortened 2 inches. 
Proposed by Colonel Tulloh, R. A. 
Recommended by the Ordnance Select Committee. 
Approved 26th May, 1855. 


16. Dispart sight on Muzzle of all Field Guns. 
Proposed by Captain Burrows, R. A. 
Recommended by the Ordnance Select Committee. 

Approved 19th July, 1855 -8;,. 


7. «A Builet with anironcup tobe substituted for the 
Pritchett’s Ballets, for rifle pattern, 1853, until arrangements 
can be made to fit them with a wood plug. | 

Apvroved 7th June, 1855 ;$-. 


18. Iron Mortars in future to ke cast without Vent 


Fields. 
Proposed by Lieutnant Colonel Eardley Wilmot R. sen 
Approved 19th July, 1855 ,; 


19. Harnes (new pattern) Royal Artillery. 
Approved 16th August, 1855 «45. 


20. New Siege Platforms. 

Proposed by Captain Clerk, R. A. 
Recommended by the Ordnance Select Committee. 

Ordered to be sent to the Crimea, 

14th August, 1855, -,8, and 17th August, [854, ; 

21, 

I. Wood Fuzes to be made with larger Cone. 

TI. Bottoms fixed to shells by Gun-metal Rivets instcad 


of Tin straps. 
III. Metal Cap for Wood Fuzes instead of Paper or 


Canvas. 

IV. 12-Pounder Common Shells to be cast witb a Lip. 
Proposed by Captain Boxer, R. A. 
Recommended by the Ordnance Select Committee. 

ga 18th August, 1855 7243. 
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22. Colored Paper for Rifle Musquet Ammunition. 
Pattern. (185) \cainnceccminncstess: Red. 
Pattern (1842) sv asccnsceeeicsaeatsaves Yellow. 
Approved 17th September, 1855 735+. 


Account of Alterations and Additions in Ordnance 
Carriages, &c. adopted in the Service since the last 
Return. 

War Department, 
Pall Mall. 


o0th June, 1856. 


1. Guns under Proof Trial, to rest on their trunnicns, on 
suitable carriages made for the purpose. 
Recommended by the Ordnance Select Committee. 
Approved 16th August, 1855. 


2. Bursting Charges for 13-inch Shells to be 10 4 Ibs. 
Reduced charges of bursting powder to be used when clr- 


cumstances render it desirable. 
Proposed by Captain Boxer, R. A. succommencee by the 
Ordnance Select Committee. 
Approved 20th August 1855. 


3. Cappe’s Patent Daylight Reflectors for Powder Maga- 
zines, under circumstances where their use may be deemed 
desirable. 

Proposed by Messrs. Cappe and Co. Recommended by the 
Ordnance Select Committee. 


Ordered 29th August, 1855 T7s¥ 


4. Conner Bouches, to be used for the Vents of Iron Guns 
in future. 
Recommended by the Ordnance Select Committee. 
Approved 27th September, 1855 +;4,. 


5. Spike in eever of Metal Fuze, for Naval Service, dis- 
continued by order of the Lords Commissioners of the Ad- 


miralty. 
Notified Ist November, 1855 s¢,,. 


116 
6. Wood Bottoms for Shrapnel Shells, to be fixed by 
maeans of a rivet. 
Proposed by Captain Boxer, R. A. Recommended by the 


Ordnance Select Committee. 
Approved 19th December, 1855 3,5. 


, 7% Charges of 8 lbs. of Powder to be used for Grape, Case, 
&c., at close quarters; for the 10-inch Gun constructed by 
Major General Chalmer. 


Ordered 2nd January, If 1856 <3 


8. Lewis-holes, adopted in all Mortar Shells of mae size. 
Proposed by Captain Boxer R. A. Recommended by the 
Ordnance Select Committee. 
Approved 17th January, 1856 122+: 


9, Charges for Sea Service 68-pounder, 95 cwt. Gun to 
be as follows ;—~ 
16 Ibs. for distant charge 
12 lbs. for full 5 
8 lbs. for reduced ,, 


Ordered 28th January, 1856, z. 4&4, 


10, Alterations in the Felloes and Tenons of Spokes for 
‘Wheels, 
Proposed by Captain Clerk, R. A. Recommended by the 
Ordnance Select Committee. 
Approved 3lst January, 1856 “2. 


—. 


li. Carcases, 5} inch, maximum charge to be 6lbs., and 
to be fitted with wood bottoms. 


Proposed by Captain Boxer, R. A Recommended by the 
Ordnance Select Committee. 


Approved 5th February, 1856 137-* 


12. Metal Screw Plugs for Loaded Shells. 
Live shells supplied to Field Batteries to be so fitted. 
Plugs with Gutta Percha Wads to be supplied with all 
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Shells (Common, Shrapnel, and Mortar) issued for Garrison 
and Siege Service. | 

Proposed by Captain Boxer, R. A. Recommended by the 
O:idnance Sclect Committee. 


Approved 2ist February, 1856 122 B. 


ee ee ee 


13. New Method of Igniting Signal and Long Lights, 
for Land and Sea Service. 


Proposed by Captain Boxer, R. A. Recommended by the 
Ordnance Select Committee. 


Approved Ist January, 1856, ,,4,;, and 3rd March, 1856 2%. 
i4. All Tangent Sights for use en Board Ship, to be 
marked in yards, and to be six sided. 


Proposed by Captain Sir T. Maitland. C. B. R. N. 
Ordered 10th March, 1856 7447. 


15. Wood Bottoms, open in centre. Proportions of one- 
fourth of all shells supplied for sea service to be fitted in such 
manner, for the purpose of using when shot and shell are fired 
together. 

Proposed by Caprain Sir T. Maitland, C. B., R. N 

) Approved 20th March, 1856 273-23, 


a ee eee. 


J6. Step for Siege Carriages, to facilitate the working 
and serving of heavy Guns mounted thereon. 
Proposed by Major Taddy, R. A. Recommended by the 
Ordpance Select Committee. 
Approved 12th May, 1856 4. 


17. Wheel Barrows. . Wrought Iron Wheels instead of 
Cast. ItIm sides instead of Deal, and wrought Iron Stays. 
Orders, 6th August, 1855 se 
| 5th December, 1855 re 
he 20th December, 1855 . one 
eG W. CaTor, 

D. G. 
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A Trial of Addison’s Furnace took place before the Committee 
On the 17th September 1852. 


The grate was laid with shavings, common coal, and coke, 
and after being lighted £0 minutes fifteen 32-pounder shot 
were placed on the bars. 

In one hour after lighting, the shot next to the door were 

® taken put serviccably hot, and in one hour and a quarter the 
whole were red hot; thus completely verifying the time of 
heating, as reported by the Select Committee on this subject 
‘in May 1846. 

At intervals of 20 minutes each the fire was stirred, and a 
little coke and coal added. | 

When the furnace was at its full heat, 3 coid shot were in- 
troduced, and in 10 minutes these were serviceably hot, and 
in 15 minutes red hot. 

The fuel expended, and which kept the shot red hot three 
hours after the time already noted, (the damper being closed,) 
was— 

2 bushels of coke 

2 bushel of coal 
bushel of shavings 
bushel of small wood 


Dotnet POlbe 


Deputy Adjutant General’s Office, 


Woolwich, 18th May, 1855. 
GENERAL ORDER. 


The following alterations in Charges and Elevations of 
Heavy Guns have been preposed by the Inspector of Artil- 


lery, recommended by the Select Committee, and approved 
by the Lieutenant-General of the Ordnance :— 


Firstly. The Charges of the undermentioned Guns, to be 
reduced 2 lbs each, viz:— 
68 Pounders, of 112 ewt., from 20 lbs, to 18 lbs. 
68 Peunders, of 95 ewt., from 16 lbs. to 14 Ibs, 
56 Vounders, of 97 ewt., from 16 lbs, to 14 lbs. 
56 Pounders, of 85 cwt., from 14 Ibs. to 12 Ibs. 
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Secondly. No piece of Ordnance exceeding 10 Calibres 
-tu be fired with more thanl2® Elevation, it being, however, 
understood that the Commanding Officer may use discretion- 
ary power in deviating from this rule when peculiar circum- 
stances on actual] service may seem to require it. 

HI. PaALuiser, 
Assistant Adjutant General, 


This Order is not intended to govern Naval practice. 


Confidential Circular. 
ABSTRACT. 
OF 

Recommendations and Observations taken froma Report of a 

Committee of Officers of the Royal Artillery and Royul 

Lingineers appointed by the Master General of the Ord- 

nance, to consider what may bz the best arrangements under 

ordinary circumstances for Coast Batteries: Reported 5th 

November 1853, and lie by the Master General and 

Board 28th January 1853 =*,. 

No. 1.—Nature of Ordnance. 

Ist. The accompanying table to be substituted for the 

Kature of Ordnance, -@LOL@ Sanctioned on 22d January 1844, of 
ordnance to be uscd generally in the arma- 

ment of forts, towers, and batteries. 

2d. The 8-inch shell gun and the 32- 
pounder of 56 cwts. are considered the best 
adapted for coast defence generally, both being capable of 
setting fire to shipping; the former by shells, the latter by 
hot shot. The relative proportions of these guns to be em- 
ployed on ordinary occasions is one third of the former and 
two thirds of the latter. Where practicable, it will be advi- 
sable to place the different natures in different batteries, but 
when mounted on the same battery the shell guns should 
be placed to the prevailing wind ward, the shot furnace to lce- 


8 inch shell gun and 32- 
pounder of 56 cwtt. 


ward. 
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3d. Where a point of great importance is to be defended, 
and a more than usually heavy fire is requi- 
site, the 10-inch shell gun is applicable. 

4th. At great roadsteads, or for enfilading channels requir- 


10-Inch shell gun. 


si ciandeweta. ing longer ranges than ordinary, a propor- 
tion of 6% pounders to be employed. 
Sth. In batteries where the command extends over a short 
range the lighter guns and howitzers may 
ere FF be employed, as less costly and quicker 
served. 
6th. The 24 pounder gun is retained both as a siege gun 
and for coast batteries protecting a shallow 
beach. 
No. 2-—Carriages and Platforms. 
Ist. The common garrison carriage is to be retained in. 


Common garrison Carri- h ° 
ages. the service., 


The 24-pounder gun. 


2d. The platforms of the British service may be classed 
Platforms. under five heads ; viz. 


1. The common ground platform of wood or stone, 

2. The Madras platform. 

3. The dwarf traversing platform and sliding: carriage. 

4. The casemate ditto ditto 

5. The naval slide and ditto 

The choice of these, or of any other form of construction, 
must depend upon locality and the nature 
of the service required ; but the platforms 
in use appear to be capable of realizing all that may be desir- 
ed, excepting always the proximity of an enemy’s ship of the 
line within 400 yards, in which case it would seem to be ne- 
cessary, with our present means of cover, either to retire the 
battery from the shore, or to place it at an elevation not to 
be reached by direct fire. Supposing the enemy to elevate 
his guns 10°, and the height of his guns on the main deck to 
be 16 feet, the required elevation of the battery for the dis- 
tance of 400 yards would be 224 feet, for 500 yards 260 feet, 


Choice of Platforms. 
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and at 600 yards 305 feet. This is shown to exemplify the 
fact,—not for the purpose of recommending so great a height 
for batteries, as the lower the battery, so as not to be expos- 
ed to ricochet fire, the more efficient it will prove. 

Ist. Where rapidity of fire is not needed, the common 


Common ground plat. ground platforms may be used, either for 


form. ° . * * 
garrison, sea service, Or slege cfrriages. 


2d. The Madras platform is chiefly applicable to 24-poun- 
ders or light 32-pounders for siege purpo- 

ses, but on some occasions it may be use- 
ful for the 32-pounders of 56 cwts. and the 8-inch shell gun 
of 65 cwts. 

3d. The advantages of the dwarf over the common traver- 
sing platform are so great, that the supply 
of the latter is to be discontinued. This 
dwarf platform, by means of raised racers, gives the power of 
firing guns over every height of parapet with greater facility. 

4th. The easemate platform ciffers from the dwarf only 
by the removal of the fore-trucks and rear- 
blocks. 
5th. Of the naval slide it may be snfficient to state, that, 
when available fer service on shore in an 
emergency, it presents a very valuable re- 
source either in defence or attack. By means of the com- 
pressor, the gun may be worked without a breeching ; though 
if circumstances permit, it will be preferable to raise the slide 
or chocks, or by means of coins, to such a slope as to dispense 
with the compressor. | 

Two sleepers and a small dead block are all that besides 
are necessary, and, in case of need, a stout crowbar backed 
with pickets will serve as a pivot. | : 

The naval carriage and slide, and the dwarf and casemate 
carriages and platforms,. are of the same width, and can be 
used on each other as occasion may require, the land service 
56-pounder excepted, of which, for the sake of stability, the 


Madras platform. 


Dwarf platform. 


Casemate platform. 


Naval slide. 
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width between the sides is increased from 21 to 26 inches. 
In platforms en burbette it may be proper to retain this dimen- 
sion, but for all low platforms of all natures the width of 21 
inches may be considered sufficient. 

On the question of cover for guns and carriages from the 
| enemy’s fire, it may be observed, that near- 
Cover for guns. es 
ly sixty years back Montalembert, in his 
© Art Defensif,” &c., pointed out, that by having the pivot 
of the traversing gun in the middle lne of the embrazure 
under the muzzle of the gun, and as near to the exterior 
surface of the scarp as the gun would reach, the throat of the 
embrazure, and its external aperture, for a given amplitude, 
might be reduced to the smallest dimensions possible, with 
the further effect that when run out, the gun itself would 
block the embrazure against the entrance of any large pro- 
jectile. The principle has been acted upon in Sweden and 
in the United States, and is no doubt capable of a much 
larger developement than it has yet received. | 


No. 3.—Iron Carriages and Platforms. 


Ist. In reference to iron carriages, the order of 22d Janu- 
ioncenetneew wna gins. HEY 1844 directs, that in every strong place 


forms to be changed for ° : ° 
Wand atthe diemetion @ SUfficient number of wooden carriages 


thorities. : 
of the local authorities shall be in store to be employed on the 


weaker fronts ; but the question of withdrawing any iron car- 
riages, and replacing them at once, in sach situations as may 
be desirable, with wooden ones, is now left at the discretion 
of the local authorities. On this proposition Lord Hardinge’s 
minute is as follows: ‘* No objection, provided their (the 
‘* commanding officer’s) attention be called to these points, 
‘* and I should recommend that every Officer of artillery, one 
‘month after he assumes the command, should be required 
‘“to makea report of the armament under his charge,—whe- 
‘¢ ther the armament is complete,’ the expense magazines in 
“order and readily available, so that the Director General 
‘may have the views and opinions of different officers as to 
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‘ the state of the batteries, and decide if he thinks proper, 
‘* by a personal examination of the batteries himself.” 


As it may be difficult at all times to carry this out ina 
short space of time, the points alluded to by his Lordship 
will in future be noticed in the annual inspection reports. 


2d. The Committee consider that there are some situations 
ipiherverine pint: in which the iron traversing platforms may 
ferms. ° . ‘ 
be retained in the service, but not where 

liable either to close direct fire or to enfilade, or where seri- 


ously exposed to the effect of shells. 


3d. In recent equipment it has been provided that iron 


Becci ch teon-agen carriages shall not be plaeed on iron traver- 


oa sing platforms, in order to prevent the e«- 


cessive effects of the recoil. This regulation in future to he 
general. 


4th. No more iron carriages and platforms to be construc- 
ted. 


No. 4.—Parapets, Embrazures, and Casemates. 


Ist The low barbette battery should only be adopted 
when the work is fifty or sixty feet above the level of the sea, 
safe from enfilade, and where the enemy cannot come to close 
quarters. It affords great sweep of range, and the guns 
might be mounted on common garrison carriages oc on dwarf 
platforms. 


2d. Ifthe battery is less elevated, or its flanks insecure, 
the parapet to be heightened and the guns mounted on dwarf 
platforms ; but where from the nature of the ground it may 
be necessary for protection to have a higher parapet, the 
dwarf platform on raised racers will be requircd ; in both 
cases with or without traverses. 

3d. Embrazures weaken parapets, and have a tendency to 
draw the enemy’s shot into the battery, but they are, never- 
theless, eligible for situations requiring only a direct fire, or 
a lateral range of not more than 60°. 
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4th. Casemate batteries may be necessary where the space 
for the battery is small and a double tier of guns may be re- 
quired for defence. On low grounds, and near deep water, 
the upper tier should be en barbette on dwarf platforms. 

Sth. Eighteen to twenty feet in embrazures, measured 
from centre to centre, should be the mini- 
mum distance for heavy guns, and twenty- 
five to 30 feet on traversing platforms with extensive sweeps. 


No. 5.— Position and Height of Guns, as regards the Water, 
and the service to be performed by the Battery. 


Interior spacc. 


Ist. The rules for the relative heights and positions of 
Guns appear to be clearly laid down in the ‘* Aide Mémoire” 
and “ Engineer Papers,” the former by M. General Lewis, 
and the latter by Sir John Burgoyne, and to be concurred in 
by Sir Howard Douglas in the last edition of his ‘* Naval” 
Gunnery.” Inthe latter work, at page 443, &c., are the 


e = é¢ e e 
Ships should be assait- Following passages : “ If ships be permit- 


ed at distances befure§ ¢¢ 
allowed to anchor off 
a battery. 


ted with impunity to measure well their 
| ‘* distances from a fortress, and then deli- 
_ berately open their fire, the torrent of iron which they may 
* throw in must be irresistable and overwhelming, especially 
‘if the batteries are placed a fleur d'eau, and consequently 
‘* commanded by the upper decks of ships.” 


** Batteries placed nearly on a level with the water are far 
‘* more subject to the fire of ships, and are much less formi- 
*¢ dable to them, than Batteries elevated somewhat above the 
** level of the sea. These last command the upper deck.of a 
‘* ship by a direct though depressed fire, which will penetrate 
‘* obliquely into and through her sides, and possibly come 
‘* out below the water line ; whereas shot, even the best di- 
‘* rected, from the ship, will, except such as may chance to 
‘‘ enter the embrazures, in grazing the crest of the parapet 
‘* pass over the heads of the defenders in the battery without 
** doing any material harm. Should any guns be mounted 
‘© en barbette, which ought never to be the case in sea batte - 
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‘* ries intended for close or flanking defen- 
Batteries to be placed a- . " . 
bovethe lineofaship, ‘‘ ces, they would inevitably be dismoun- 
so that they may not be 


qepotea. to esse “ted. Noricochet froma ship can touch a 
be at angles of from ““ battery in a commanding position ; whilst, 
‘* unless the battery be so high that its shot 
‘* would strike the water under angles exceeding 3° or 35°, 
‘* the ship will be struck, either intentionally or accidentally, 
‘‘ by shot ricocheting on the water. In the ‘ Aide Mémoire 
‘‘ Navale’ it is stated, p. 404, that the height of a coast or 
‘‘ land battery abeve the level of the sea should be from ten 
** to fifteen metres (yards), because that height will permit 
‘‘ the ricochet to take effect as far from the battery as 200 
‘‘ metres (yards) and will avoid the effect of the ricochet of 
** shot fired from ships decks, which are only from five to six 
‘¢ metres above the water line.” | 


‘* It is not easy to assign any general rule for the most ad- 
. ‘* vantageous height of a battery above the 
Tide is to be considered 

in the eatimate of the ‘* level of the sea, because that level alters 
‘* with the tide; the height should also de- 
** pend on the degree of proximity to which vessels may, from 
‘¢ their draught of water, approach to attack. It may be sta- 
‘* ted in general that all batteries should have some command 

** over the body fired at. 


_. No. 6..—Expense Magazines and Shell Rooms. 


Ist: The metal-lined case now in use for the navy to be 
in future adopted in the land service, which 
contains 120 lbs. of powder in cartridges of 
15 Ibs., and as follows for different charges: 


Metal lined cases. 


10-inch gun............... LR IDS sits niedadusioans 9 cartridges, 

68-pounder gun.......... BO ADS sssauoniuersees 5 do, 
8-inch gun............666 LO 1DSiicanasiaedesa 11 do. 
8-inch gun..........6000. G IDSiertexegenenes 19 do. 

56-pounder gun.......... LA TOS iciceextceninesie 8 do, 


BO ene veer 10 Ibs. j.seeeeeeees Al do, 


32-pounder gun.......... 8 lbs......... rer 14: cartridges. 
32, gu maortive 6 Ibs................19 do. 
8-inch howitzer........ Pee. ie st eer eer 87 ~=—s do. 


These cases to be used as substitutes for portable magazines. 


When luted they are perfectly water-tight, and very por- 
table. It is presumed there are few or no batteries without 
proximate expense magazines, so that it is advisable to keep 
the cases in them, and when required, two men can easily 
transport them from thence to the batteries. 


Receptacles, on the principle suggested by Sir John Bur- 
Expensemagazinestobe BOYNE, AS EXpense magazines, to contain 
Pine and battery in tWO or more cases for immediate use should 
the most auivably Pot. he placed somewhere between the magazine 
of the battery and the guns; and the Committee consider the 
slope or the foot of the rampart in rear of the guns to bea 
more secure, as well as more convenient situation for these 
expense magazines, than in the parapet or the merlon, where 
there would be more danger of explosion, and the conse- 
quences would be more serious. 


In the latter position, if two guns were to be supplied from 
the same receptacle, the cartridge for the left hand gun would 
be carried round the rear ofits platform in order to be placed 
in the hands of the mar who loads the gun. 


To avoid confusion, the supply for the gun should, if pos- 
sible, be from its own rear, but the Committee consider that 
the best position for these expense magazines must depend 
on local circumstances. 


Expense shell rooms are necessary whether or not percus- 
sion fuzes are employed, time fuzes and 
Expense shell rooms — , ' : ‘ 
required near the maga- shrapnel shells in particular will require 
gins, also rooiu for stores. 2 ; 3 
7 adjustment for guns inaction. These shell 
rooms should be placed adjoining to the small expense ma- 
gazines proposed in the foregoing article, but separated from 
them by at least a strong partition. 
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They should be made capable of containing a certain num- 
ber of shells (to be hereafter determined) for each gun, filled, 
and with fuzes either fixed or unfixed, according to the kind 


? 
. 


employed. 


Space in them should also be provided, with tables or 
benches, for filling and fixing, a further supply of shells, 
and a small recess for containing bursting charges, fuzes, &c. 


The magazine of the battery should be capable of con- 

ry °. e oO P 

Magazine of the battery taining at amaximum 200 rounds per gun; 
perpicee in general: Bx: the object of the work must determine the 
Porads per cicee inme. eXact number of rounds to be provided. 


rounds per piece in me- 

pine eace The magazine should be as near to the bat- 
tery as possible, in the safest situation that can be selected ; 
and, if very near, twelve rounds per gun in the expense ma- 
gazines for immediate use may be sufficient, or the expense 
powder magazine might be dispensed with, and one case ata 
time carried out for each gun with great facility. 

The shell store should be adjacent to the battery maga- 
zine; and the Committee recommend an 
arrangement of shelves round the walls for 
the lodgment of these projectiles, 


Shell store. 


Shelter from the weather is also required for spunges, 
handspikes, &c, and also for the shot furnace. 


No 7.—Proportion of Ammunition. 


The general proportion of made-up ammunition for coast 


Ammunition batteries to be as follows :— 
For solid shot guns............ 150) rounds per gun in the 
For shell guus...............06. 1205 battery, and a reserve 


of 100 rounds per gun, also made up. 


The position of the reserve supply must depend on the 
military posts in the neighbourhood, and transport should be 
available at hand for removing it, either in advance or retreat. 


The more important works may havea larger proportion, 
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and in the less important a diminished provision may be suf- 
ficient. 


The relative proportions of the different kinds of ammuni- 
tion in the batteries to be as follows :-— 


For solid shot guns 10 common case. 
10 grape. 
20 shrapnel. 
20 common shells. 


90 round shot. 


Total...150 rounds. 


For 8-inch shell guns 10 common case. 
10 grape. 
20 shrapnel. 
80 common shells. 


Total...120 rounds. 


For 10-inch shell guns 10 common case. 
10 grape. 
100 common shells. 


Total...120 rounds. 


The shells in the expense shell rooms, if 8 or 10-inch, to 
be kept in the naval shell boxes, one for each; if 32-poun- 
der shells, in the boxes of the land service, holding 4 shells 
each. 

The external dimensions of these boxes for packing are. 


length 11} inches. 
8-inch boxes (one shell).... | width 104 ,, 
depth 114 ,, 
qlength 13; _—Cs,, 
10-inch boxes (one shell)... wih 12: ,, 
depth 133  ,, 


82-pounder (4 shells)......... 


Sas ery A = | : 


=~ 


ee ee Pe = tem ee ee a5, ad Soe = 5 
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Twelve boxes for 8 and 10 inch shells for each gun, and 
three boxes for 32-pounders, should also be retained in the 
shell store as vehicles for keeping up the supply to the ex-— 
pense magazines. 


A proportion of 12-pounder rockets with long tubes to 
form part of the armament of coast defences 
where an enemy can approach near to the 
shore, or to protect beaches where he might attempt to effect 
alanding ; and it is suggested that for this latter object, small 
fléches might be provided at intervals along the shore, to 

afford cover for rocket batteries to be at- 


Cover for rocket batteries 7 
tached to the moveable force destined to 


Rockets. 


oppose a descent. These might in many instances supersede 
the necessity of constructing fixed small batteries. 


The annexed diagram, Plate 5, drawn by Captain Clerk R. 
A., shows that a steamer passing in front of 
a Battery at a distance of 500 yards from 
the shore, and moving at therate of 12 miles an hour, and 
supposing that a fire may be kept up at one round per minute, 
‘ may be struck five times by every gun that has a sweep of 
120°. | 

From the same diagram, by easy calculation, may be as- 
certained the number of shot that might be delivered at any 
other distance, rate of steaming, or lateral range of guns. 


No. 8.—Shot Furnaces. 


Time-firing 


Addison’s furnace for heating shot, as improved after a 
course of experiments, is to be used in the service. 


The details of the last trials are as follows :— 


The grate was laid with 24 lbs of shaving, 20 lbs, of soft 
wood, and 30 lbs of hard wood. 


Fire lighted at 10 h. 15 min. 
15-32-pounder shot put in at 10 h. 35 minutes. 
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2 shot taken out at [1 h..15 min., serviceably hot, and 
lighted powder immediately. 

3 shot taken out at 11 h. 30 min., red hot, and 5 shot put 
in to replace the 5 taken out, 

2 of these last taken out at 11 h. 45 min., serviceably hot, 
lighting powder in three seconds, and shavings in 3 minutes. 

The shot taken out at 11 h. 15 min. ignited powder at. 12h. 

Quantity of wood used was, 


170 Ibs. of hard wood. 
40 lbs. of soft wood. 
23 lbs. of shavings. 


The shot left in the furnace were red hot at 1 o’elock, but 


the fire was nearly out. At 2 o’clock the shot were removed 


- from the furnace, and were not then serviceably hot. 
The shot should be placed in the furnace at the front, and 


removed by the rear door. 


W, CatTor, 


W ooLwIcH, 
D. G. 


17th February 1853. 
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Table of the -Pieces of Iron Ordnance which are to be used in 
the Armament generally of Works, Forts, Towers and Sea 


Batteries. 
chee 7p Range with shot. 
Shells 
Nature of Ord- Remarks. 
nance. F : sis 
a {3 2 | 2 | 2° | 5° | 8° | 120 
a0 to pe = 
eee: 
A IBla/ol|a 
Ft. In|Cwt Yds Yds/Yds'yas 
1/68 Pdr. gun....;10 10) 112; 26 10| 6 1400 2240'2840. 3400 ) Solid shot, shells, shrapnel! 
do. soovee | 95) 14) QL. | she aaa 3289 § shells, Grape shot and case. 
2)10 inch panel | 
QUA evsenveweS | 9 4| 86| 12) 12)... | 970 16902100 we ree pe ee 
, | } Hollow shot 56 Ibs, shells 
8) & ae ane 9 O| 65) 10; 10 6 siseligas 2400 i shrapnel shells, Grape shot 
BUN voc ese cence | | | | and case. 
Hollow shot 56 lbs, shells, 
4) & var Laden 8 0) 52) 8 8. 6] 82514661990 ... |< shrapnel shells, Grape shot 
gun.. | and case. 
582 Pdr. gun.... 56) 10, | 6.1130 seh lina 3030, Solis, anes ee 


| 


6/32 Pdr. gun.... sa} of | eturoottvs0lenze ante nella Ge ce oRGtahatence: 

Solid shot, shells, shrapnel 
732 Pdr. gun.... 25, 4) 4) 4, 720)1380)1780 ~ | { shells, Grape shot and ae 
g|24 Pdr. gun... 5 1100 1850,2240 2630 Voecena ene ele: 


Solid shot, shells, shrapnel 
24) 24) 2$, 750 1280 1750 2200, i{shells, Grape shot and case. 


| 
6| ... 44|1050,1770 me Peas shot, shrapnel shells, 


10)18 Pdr. gun.... Grape shot, and case. 


Solid shot, shells, shrapnel 
8 Lo 1650/1980:2500 shells, Grape shot and case, 


| 
| 
| 
| 
| 


i) 
ant 
p> 
oo 


1112 Pdr. gun.... 


o 9. Cc Oo eo 80 8 Om 
an 
o 
oo 


9 
8 
6 
9 
9/24 Pdr. gun....| 6 
9 
6 
6 


: Solid shot, shrapnel shells 
12} 6 Pdr. gun.... 7 2. 2) 940. 1476 1880:2400 Grape shot and case. ’ 
13!10 Inch Howr.| ...... 41) ass 7. 650 1106|1770 2410|Shells and case shot. 
144 8 lnch Howr.| ...... 2h xis 4! ... | 600,100¢]i1650\2000/Shells and case shot. 
15118 Inch Mortar] ...... 36) ... 9! .. Extreme range 2900 Shells aud carcasses. 
16/10 Inch Mortar] ..... 18)... 4| sie Extreme range: 2400 Shells and carcasses. 
17} 8 Inch Mortar" ...... 9| ... 2.4, Extreme range. 2000 Shells and carcasses. 


Te 

Note,—Charges for Shrapnel Shells altered, vide Table A page 81. 

N. B.—The undermentioned Natures of Ordnance, of which a store still remains are to be 
kept in view, that they may be brought into use iu works suitable for them. 


ee Ranges with shot. 
Shells 
Nature of Ord- “ a “i Remarks. 
ae 2/2] .| 2 | 2) 2°] 5° | 8° Jie 
Y.) to | os 
elsi|e|8i sé 
pl = mn OQ n 
Ft. InjCwt Yds|Yds|Yds Yds 


8 Inch shell gun.| 6 84 50 ; 8 61050) 1800/2250 2870 Hollow shet, shells, shrapnel 
| | | shells, grape and case. 
56 Pounder gun..110 06; 85) 14 10 64316 2100/2585 '3270) } 


42 Pounder gun..J10 0} 84; 14 10!  611346/2050 2590 3200) | 
2560/3170. Sond shot, shells, shrapnel 


42 Pounder gun..j10 O} 75] 12; 10 8 1310; 2020 
42 Pounder gun..| 9 6! 67) 10j} 10] G 1120/1865/2506 ‘sto, | Shells, grape and case. 
32 Poundergun..| 9 7} 63 6 1350) 1990}2340'3030 | 


W ooLwicu, | W. CaTor, 
19th January 1853. } D. G. 
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Directions for fixing Wood Bottoms to Common Shells, and for 
loading and preparing for Service, Diaphragm and Common 


Shells. 


Fig. 


2S ee 


Plate 6. 


~ 


REFERENCES. 


Common Shell empty, with wood bottom ready for 
fixing. 

Rivet for fixing wood bottom. 

Diaphragm Shell loaded and secured with metal plug. 
Metal Plug for fuze hole. 

Common Shell loaded and secured with metal plug. 
Screw Metal Plug for loading hole of Diaphragm 
Shell. 

Gutta Percha Wad for ditto ditto, 
Gutta Percha Wad for Common Shell. 

Wood Drift for putting wad into Diaphragm Shells. 
Punch for riveting bottoms. 

Wood Drift for putting wad into Common Shells. 
Key for screwing and unscrewing Metal Plug. 


° CoMMON SHELLS. 


For Field Service Common Shells are issued loaded, hav- 
ing the fuze-hole secured as shown in fig. 5 by a gutta percha 
wad (g), and a metal plug (a) with a gutta percha collar. 
The plug and gutta percha wad, if properly fixed in the shell, 
‘ completely protect the powder from fire or water. 


For Garrisons and Outstations Common Shells are issued 
empty with the proper complement of bursters, together with 
the necessary implements &c., for loading, securing, and 
preparing for firing, viz:—Copper Funnel for loading with 
powder, Metal Plug (fig. 4), Gutta Percha Wad (fig. 8), 
Wood Drift (fig. 11) for putting wad into fuze-hole, and 
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Key (fig. 12) for screwing and unscrewing Metal Plug in 
fuze-hole. 

A smal! percentage of empty Common Shells are supplied, 
without the bottoms attached, to Garrisons and Out-sta- 
tions—these may be piled the same as solid shot; the wood 
bottoms, rivets, and the punches for fixing them being issued 
separately, and for which store room must be provided. 
‘Lhose stations must also be provided with a strong wooden 
block or table, having on the top a small cavity, in which 
the shell may be kept steady during the operation of fixing 
the wood bottom. The small hole in the shell for the rivet is 
filled with grease, and the fuze-hole is closed with a cork 
whieh has-been saturated with beeswax. 


N. B.—In piling those shells the fuze-holes are to be plac- 
ed downwards, 


For Boat service in the Navy Common Shells are issued 
empty, with the proper complement of bursters &c. 


DIAPHRAGM SHELLS. 


For Field and Naval Service Diaphragm Shells are issued 
loaded, having the fuze-hole secured as shown in fig. 3 with 
a wood plug covered -with serge (/'), and a metal plug (a), 
with gutta percha collar, and the loading hole secured with a 
gutta percha wad (g) and screw plug (6). 

N. B.—The plug covered with serge should never be taken 
out of the fuze-hole until the fuze is ready to be inserted in 
its place—this 1s necessary in order to prevent any large 
quantity of the powder passing through the small hole (m) 
in the socket (e) into the fuze-hole, and thereby filling it so 
as to prevent the fuze being ‘‘ set home;” but a few grains 
only of powder at the bottom of the fuze-hele, though not 
absolutely necessary, are more an advantage than otherwise 
when the fuze is inserted. 


To Garrisons and Ouistations Diaphragm Shells are issued 
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empty, with the proper complement of bursters, and the ne- 
cessary unplements for loading, &c., consisting of Copper 
Funnel, Wood Drift (fig. 9), Gutta Percha Wads (fig. 7), 
Screwdriver for unscrewing and screwing plug in loading — 
hole, and Key (fig. 12) for metal plug. 


Each shell has the fuze hole secured with the wood plug 
covered with serge, and the metal plug and gutta percha - 
collar; and the loading hole is closed with the screw plug 
(fig. 6.) | | 

N. B.—Many of the first issues of the Diaphragm Shells 
were supplied by contract during the war, and it being al- 
most impracticable at that time to thoroughly examine them, 
it is advisable previous to loading these shells to ascertain, 
when the screw plug (6 fig: 8) is taken out, whether any loose 
coal dust is in them, if so it should be poured out t by the load- 
ing hole before putting in the powder. 


DIRECTIONS FOR FIXING Woop Bottoms tro Common 
SHELLS. . 


Place the Shell on a block of wood (¢) as shewn in Fig: 1 
with the rivet hole uppermost, from which the grease must be 
entirely removed ; put the rivet (r) in the hole made for it in 
the wood bottom (w), and pressing the finger cn the head of 
the rivet, place the bottom on the shell, moving it about until 
the rivet falls into the hole, then put the punch (fig: 10) on 
the head of the rivet and strike it a few smart blows with a 
hammer until the bottom is firmly fixed to the shell. 


DIRECTIONS FOR LOADING COMMON SHELLS. 


Remove the cork:from the fuze hole, place the shell in the 
shell box, and by means of a copper funnel pour in the burst- 
ing charge. Carefully wipe every portion of powder from 
the fuze hole, and drive in a Gutta Percha Wad (9 fig: 5) 
with a Wood Drift (fig: 11) which has a shoulder to limit the 
‘depth, then screw in the Metal Plug (a) which is fitted with 
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a gutta percha collar: the Key (fig: 12) for this purpose 
being placed in the holes & # in the plug. 


, 


DIRECTIONS FOR PREPARING COMMON SHELLS FOR FIRING. 


Unscrew the metal plug with the key, insert the fuze pre- 
pared for the range required, and set it home with a mallet 
and setter. 


N. B.—The Gutta Percha Wad is driven inte the shell in 


the operation of fixing the fuze. 


DIRECTIONS FOR LOADING DIAPHRAGM SHELLS. 


Every shell, filled or empty, must have a wood plug (f 
fig. 5) covered with serge placed in the socket (e,) so as to 
prevent the powder from passing through the small hole (m) 
into the fuze hole, which is further secured by the metal 
plug (a) and gutta percha collar. 

Place’the shell (fig. 5) with the luading hole uppermost on 
a piece of bevelled wood fixed on a table, at an angle of 45°, 
unscrew the metal plug (5) from the loading hole, and with 
a small funnel pour in the bursting charge, shaking the shell 
until the whole of the powder is in, then remove the fun- 
nel. Carefully wipe every portion of gunpowder from the 
hole, and put ina Gutta Percha Wad (g) with the Wood 
Drift (fig. 9,) and with a feather slightly oil both hole and 
metal plug, and screw in the latter. 


DIRECTIONS FOR PREPARING DIAPHRAGM SHELLS FOR FIRING. 


Unscrew the Metal Plug (a) with the Key (fig. 12,) and 
remove the flannel plug by the string, then insert the fuze, 
and ‘* set” it home with mallet and setter. 


Common and Diaphragm Shells, when supplied empty, 
have the proper complement of Bursters issued with them, 
together with all the necessary Implements, &c., for loading 


ie eee 


— 
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_the shells, securing them for travelling, and preparing for 
firing. 


Implements, §c., supplied for loading. 
Per Troop or Battery. 


Funnels, Copper be - ..2 per gun, 


Drifts, Wood for driving C Gutta “- 9 
Wad into Diaphragm shell ... - 


Do. Do. Common shell . s 
Keys for 7 and unscrewing Plug ir 9 

Fuze hole... 10.50 0.00 one oe " 

Screw drivers ... dt sien a 


Wads, Gutta ee for iaiige hole of} 
Diaphragm shell if 

Do. Do. for fae: hole of 5 “per cent 
Common Shell ___.... -- Smore than 
Plug, Metal Screw, for loading ‘hale of | Shells. 
Diaphragm Shell : | 

Do. for fuze-holes of all shells J 


(MEMO.) 


The fuze holes of all shells used with Boxer’s Fuze must 
be made to the following dimensions, viz :-— 
Depth Top Diameter. Bottom Diameter. 


Inches Inch Inch 

; 18 Inch....-...... 2146 1:484 : 1-25 
Mortar. < 10 Inoch........... 1-646 1.484 1-309 
8 Inch........... 1°89 1-411 1-259 

10 Inch........... 1646 1:023 0848 

- aoe sata tia oats site pees 0°875 

ounder, -- 1024 023 0-918 

Common. 24 Pr. or 53 In. . ..0°936 1-023 0-925 
D4 rere re 0°808 1:023 6:937 

12 Pr. or 4$ In....1°65 1:0238 0-848 


A few sets of Tools and Gauges for adjusting and rough- 
ing the Fuze holes were supplied with the Machinery for- 
warded to India some time ago. If the Machinery be not in 
operation, the Tools can be readily worked by hand. 
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In order that the same Fuze may be used for all natures of ° 
Common Shells fired from Guns and Howitzers, from the. 
10 Inch to the 43 Inch, it is necessary that the bottom of 
the Fuze hole of the 43 Inch be not greater than 0°848 inch, 
or the explosion of the bursting charge will not in all cases 
fracture the shell, At present the Fuze holes of the 42 Inch 
shells are bushed with a gun-metal socket 1°65 inch in length, 
so as to bring the bottom of the Fuze hole to the required 
dimensions. 

(100-8-11-57 R. L. 428.) 


Memo. of the quantity of Powder for bursting the respee- 


tive natures of Diaphragm Shells, and Improved Shrapnel 
Shells; as fixed by the Authorities at Woolwich. 


ozs. drs. 
68 Pdr. ... se sas wb 8 
42 ,, 2 12 
Oo. 53 2 8 
24 ,, . lL 9h 
18 ,, sg 1 8 
12 ,, . 1 03 
9 0 14 
6 . O 9 


Plate, 7. 
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MEMORANDUM 
ON 


SHRAPNEL SHELLS. 
8th February 1858. 


Certain opinions in condemnation of the principle of con- 
struction of the Diaphragm Shrapnel Shell having been 
widely circulated—which opinions have been formed upon 
- most imperfect data—the following observations are drawn 
up with a view to afford such information as may place this 
matter in its proper light, and to remove the false impres- 
sions which now exist in respect to the subject generally,— 
and I am sure that a careful consideration of recorded facts, 
and of the explanation which I shall afford, will show, that 
tne Shrapnel Shell as arranged by the inventor has defects 
of a very serious character; and that if the principles which 
have guided me in constructing the Diaphragm Shell are 
properly carried out, every defect will be rectified, and the 
service with this nature of projectile will be rendered capable 
of a development considered hitherto impracticable. 


In the early part of 1849, I first became aware of the un- 
satisfactory results which were obtained in the practice with 
Shrapnel Shells, from very frequent ‘‘ premature explosions,” 
and for the purpose of overcoming the defect, I designed a 
Fuze similar in the principle of its construction to that now 
adopted in the service for horizontal shell firing. 

My views upon this subject having been brought to the 
notice of the Master-General of the Ordnance, were referred 
by him to the Ordnance Select Committee, who recommend- 
ed that a series of trials should be made in order to determine 
the true cause of failure. 


These experiments took place in the Marshes at Woolwich 
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in 1849, and the results proved beyond doubt (at least to 
my mind) that the failures resulted in a great measure from 
the bursting charge being mixed with the ballets, and that 
no alteration of the fuze would altogether prevent premature 
explosions. 

The geveral opinion then entertained in regard to this 
matter was, that the shell was not sufficiently strong to with- 
stand the ‘‘ shock of the discharge,” in fact that the shell 
was broken by the direct action of the charge in the gun. 


This opinion was found to be fallacious by the following 
experiment, which also manifested the principal defect of 
General Shrapnel’s arrangement. 


8-inch, 82-pr. and 24-pr. Shrapnel shells carefully selected 
were prepared as follows, and fired with charges of 10 lbs., 
10 lbs. and 8 lbs. respectively. — 

1. Filled with bullets and the bursting powder, and with 
a solid plug of wood firmly driven into the fuze-hole. 

2. Filled with bullets, but without the bursting powder, 


and with a solid plug of wood firmly driven into the fuze- 


hole. 


Nearly the whole of the shells with the bursting powder ex- 
ploded in the gun, but there was not ONE breakage with the 
shells WITHOUT THE BURSTING POWDER. 


The same descriptions of shells were then fired with a re- 
duction of 2 lbs. in the charges, with similar results. 

I noticed in these trials that some of the shells swith turst- 
tng powder which were not destroyed in the gun, burst upon 
striking ‘the butt, although there was no fuze in the shell. 

These results led me to the following conclusions: 

Ist. That with the most perfect fuze premature explo- 
sions would occur. 


2ndly. That the shel] was strong enough, if properly 
made, to withstand the direct action of the charge ; and 
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3rdly. That by the shock which the projectile received 
at the “ discharge,” sufficient heat was evolved in some part 
of the interior of the shell, by friction or condensation, to 
ignite the bursting powder. 

In order to diminish the effect from friction, | suggested 
that the interior of the shell should be coated with a cement.— 
Some shells so prepared were fired, but with most unsatis- 
factory results; in fact, if I recollect rightly, there were more 
failures with the coated, than with the ordinary shells. 


I then proposed the principle of separating the bursting 
charge from the bullets, as the on/y means of securing suc- 
cess. Some shells arranged according to this principle were 
fired, and the results of the trial were very satisfactory. 


The Select Committee did not then agree with me as to the 
necessity of separating the powder from the bullets, and pro- 
posed, after a very limited trial, to remedy the defect by 
reducing, very considerably, the charges of the guns. 


This proposal | felt sure would, if carried into effect, only 
lead to disappointment ; fer besides seriously diminishing the 
effect of the projectiles as regards the velocity of the bullets; 
premature explosions would still take place, although not 
perhaps to the same extent as before. 


If it were necessary to raise the whole of the bursting 
powder, or any large portion of it, to a certain temperature 
to cause ignition, then by limiting the charge, failures from 
premature explosion might be entirely prevented. But when, 
as is the case, the ignition of one grain, or portion of a grain, 
is sufficient to explode the whole charge, it is elear that no 
positive security against failure can result by reducing the 
charge in the gun when the bullets are mixed with the pow- 
der. 

The recommendations of the Select Committee, as stated 
above, were adopted, and the charges for the 8-inch, 3z-pdr. 
and 24-pdr. were fixed at 6 lbs., 6 Ibs. and 5 Ibs, respectively 
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As the suggestion of separating the powder from the bul- 
Jets was not entertained, I proposed that all Shrapnel shells 
should be constructed according to the inventor’s original — 
pattern, namely, witha ‘‘lip,” by which arrangement the 
bullets could be packed firmly in the shell, and thus cause a 
diminution in the action tending to ignite the bursting pow- 
der. 

A number of shells so constructed were fired at Shoebury 
Ness in 1852, and the results were satisfactory ;—the same 
pattern however failed most completely in 1853, and altoge- 
ther the practice both at Shoebury Ness and elsewhere most — 
fully confirmed my views in respect to the effect of reducing 
the charge of the larger nature of guns. 


Similar experiments to those carried on at Woolwich in 
* 1849, and which I have already noticed, were made at Shoe- 
bury Ness; and so striking were the results that even the 
most sceptical were forced to acknowledge that to render the 
shrapnel shell an efficient projectile, a separation of the bul- 
lets from the powder was necessary. 


In the trials made in 1849, the fuze holes were secured 
with solid wooden plugs, and it was imagined by some that 
these wooden plugs had been forced out when the shells were 
in the gun, by the reaction of the bullets, and that the flame 
from the explosion of the charge was communicated to the 
bursting powder through the fuze-hole. This hypothesis 
was put tothe test of experiment :—14 24 pdr. Shrapnel 
shells ‘were carefully selected, the fuze-holes tapped with a 
screw, and the shells thoroughly cleaned. 8 were filled with 
bullets closely packed, and with the bursting charge, viz., 
6 ozs. of powder, and the remaining 6 with bullets, but wth- 
out the bursting powder. 


The fuze-holes of the whole were perfectly secured by 
serewtng in gun metal plugs. These shells were fired at 
Shoebury Ness on the 7th to Lith of October, 1853, from a 
24-pdr. Howitzer, with charges of 23 lbs., when six owt of 
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the eight shells which contained bursting powder burst in the 
bore of the howitzer, but the 6 without the bursting powder 
were uninjured. 


In the very extensive experimental and other practice with 
Shrapnel shells of the original construction which I have had 
an opportunity of witnessing since 1849, I have particularly 
noticed the varied character of the results, At times few, if 
any, premature explosions occured; at other times almost 
every shell that was fired burst in the gun, although the con- 
ditions appeared to be precisely the same; and I observed 
also that with the 24-pdr. Howitzer, with the small charge 
of 23 lbs., the failures were generally far more frequent than 
with other field guns. 


Although the suggestion of separating the bursting pow- 
der from the bullets was rejected by the Select Committee in 
1849, I felt sure from the experiments which I had witnessed, 
that sooner or later this principle would be adopted ; and I 
only waited for a favourable opportunity to renew my 
proposal, 


This occurred in 1852—the date I am not certain of—when 
some experiments were made in the Marshes with Field Ar- 
tillery, and the Minié rifle, in which the extremely unsatis- 
factory condition of Shrapnel shells was plainly manifested ; 
and I immediately brought the subject tu the notice of the 
Master-General, and proposed the Diapbragm pattern. 


In designing the Diaphragm Shrapnel shell, an endeavour 
was made to fulfil the following conditions : 

Ist. That the shell shall resist the shock from the explo- 
sion of the full service charge ; and 

2nd. That the bullets when relieved shall be but slightly 
affected in the direction of motion of the shell, by the action 
of the bursting powder. . 

In regard to the first point—as the velocity of the bullets 
must be considerable te render them effective—and this velo- 
city being derived from the action of the charge in the 


144 


gun—any reduction in the charge must cause a corresponding 
reduction in the effective range ; hence the advantage of firing 
Shrapnel shells with the full service charge: but whatever 
charge is used, there ought to be great security that no pre- 
mature explosions shall occur, or this description of projec- 
tile could not be used with advantage under a great variety 
of circumstances, which must constantly occur in warfare— 
particularly now, when, from the great perfection in the rifle, 
skirmishers will be employed so much more extensively than 
heretofore. . 

With reference to the second condition, namely, that the 
bullets when relieved shall be but slighty affected in the di- 
rection of motion of the shell by the action of the bursting 
charge.—F rom the great dificulty of correctly judging the 
distance ofan object, or even where a shell burst in respect 
to'an object, the real efficiency of the Shrapnel shell will be 
much affected by any great dispersion of the bullets from the 
action of the bursting powder; in fact it is a matter of great 
importance to limit the divergence of the bullets from the 
trajectory of the shell to such an extent, as to make it a 
matter of little consequence whether the shell bursts 50 or 
100 yards from the object fired at. 

A separation of the bullets from the bursting powder 
being absolutely necessary to fulfil the first condition, it be- 
came a question as to the best mode of carrying out the 
principle. My first idea was to arrange the shell according 
to the plan which [ afterwards adopted to overcome the de- 
fect of premature explosions in the old Shrapnel shells ; but 
I soon perceived that the arrangement, although simple, 
would not fulfil the second condition; foc in the first place, 
the action of the bursting powder must be sufficiently great 
to break the shell into comparatively small pieces in order to 
separaté the bullets; and in the second place, the whole force 
from the explosion of the bursting powder acting from the 
centre of the mass in an outward direction, would thereby 
cause great dispersion in the bullets. 
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These considerations induced me to seek for some more 
efficient plan, and to adopt the arrangements carried out in 
the Diaphragm pattern. 


The peculiar features of the Diaphragm Shrapnel shell 
consist,—in the separation of the interior of the shell into 
,tWo parts by a wrought iron partition or diaphragm—and in 
the metal of the shell being so disposed as to cause the burst- 
ing powder to open the shell in a manner to relieve the bul- 
lets, without causing irregular dispersion from the trajectory 
of the Projectile. 


The accompanying drawing, figures I and 2, (Plate 7) 
represent sections of the Diaphragm Shrapnel shell. Fig. 1 
is made by a plane which contains the axis of the fuze 
hole—and Fig. 2 by a plane at right angles to this axis. 


The bursting powder, which is contained in the chamber 
(p fig. 1,) being in advance of the bullets, and entirely se- 
parated from them by the wrought iron partition (d,) is not 
affected by the shock received from the explosion of the 
charge in any greater degree than the bursting powder of a 
common shell—this arrangement, therefore, entirely remedies 
the defect found to exist in the origina] construction, in re- 
ference to the ignition of the bursting charge by the action 
of the bullets,—and it only remains to regulate the thickness, 
or rather strength, of the shell to resist the direct action of 
the force of the charge, in order to obtain security against 

premature explosions. 


It appears from the results of many experiments, that the 
thickness of metal adopted by General Shrapnel, -is all that 
is necessary to secure the above result, even when the shells 
are projected with very high charges, provided the material 
be of a strong and tough character, and that there be an ab- 
sence of flaws. This thickness of metal has therefore been 
taken as the basis of construction in the Diaphragm pattern. 


The next point to be considered, and it is one of great im- 
portance, is that which refers to the action of the bursting 
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powder. It is quite evident, that unless some provision 
were made to regulate the effect of the bursting powder, the 
principle of General Shrapnel would be, to a great extent, 
sacrificed—in fact, the explosion of the bursting powder 
would separate the shell at the part (A B fig. 1) where the 
wrought iron partition joins the interior surface, and the 
bullets would either not be relieved from the shell, or would 
be affected more or less in their proper course, according to 
the relative positions of the powder and bullets at the moment 
of explosion, and the force of the explosion itself.— A special 
arrangement has, however, been made, which cempletely 
meets the difficulty ; it is as follows: 

Ist. In order to prevent fracture where the diaphragm 
joins the interior surface of the shell, the resistance to frac- 
ture is made considerably greater through A B than at any 
other part of the shell, as shown in Fig. 1; and 

2dly. Four grooves (9, 9’, 9’, 9°" Fig. 2), and (4g, 9’, 
Fig. 1), are made in the interior, extending from the fuze hole 
to points near the bottom of the shell, forming so many lines 
of “ least resistance”, by which arrangement, in connection 
with that in relation to the general distribution of metal, the 
shell is opened in the way represented in Fig, 3, (taken by 
the camera from a shell burst with the regular bursting charge) 
and the bullets are effected but in a very slight degree, in their 
direction of motion, or dispersion by the action of the burst- 
ing charge. 

The following objections have been urged against the prin-. - 
ciple upon which the Diaphragm shell is constructed : 

Ist. ‘That the projectile being ‘ excentric,” from the re- 
lative positions of the bullets and powder, great irregularity 
in flight must result. | ; | 

2ndly. That owing to the powder being on one side of 
the bullets, their velocity and proper direction of motion are 
considerably affected. : 

Srdly. That a complete separation of the powder and bul- 
lets cannot be secured. t 
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In regard to the first point—although the projectile be 
‘‘excentric,” yet, as the centres of force and gravity are ina 
straight line which also represents the direction of the force 
produced by the ignition of the charge, no rotation will be 
generated in the projectile, and consequently no deflection 
will result from the peculiar arrangement of the mass. 

The above objection was made to the diaphragm shell when 
it was first proposed; and in the experiments which were 
carried on at Shoebury .Ness, particular attention was direc- 
ted to this point, and it appears from the reports that the 
flight of the projectile was very regular. 

As to the second objection—the explanation already given, 
is sufficient to show that the principle of construction is not 
defective in this particular ; in fact, that if the design be efhi- 
ciently carried out, the peculiar arrangement in regard to the 
bursting powder and bullets will act beneficially in respect 
to the motion of the bullets when relieved from the shel] ;— 
but even if the desired object be not attained, as to the frac- 
ture of the shell, owing to imperfection in the manufacture 
or other causes, and the force of the bursting charge acts in 
an opposite direction to the motion of the projectile—it is 
clear, from the very small quantity of powder ia the burst- 
ing charge, and from the extremely short time during which 
the force can act, that the velocity of the bullets will be but 
slightly affected—and a simple experiment will show this 
to be the case. 

In reference to the third objection—namely, that a com- 
plete separation of the powder and bullets cannot be secured— 
1 have only to observe, that with a proper system no difficul- 
ty whatever is experienced in this matter, or in any other 
particular in relation to the manufacture of the projectile. 

Iam quite aware that the Diaphragm shells in store are 
defective, but I must observe at the same time, that when 
the urgent demands for these shells were made, all was done 
that could be done, under the circumstances, to meet the 
wants of the service. 
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When the Diaphragm pattern was first proposed, [ had no 
epportunity of making the necessary experiments, to deter- 
mine various details in regard to the arrangement of the 
wrouvht iron partition, the depth of the grooves, &c. &c.: 
which, although in appearance but trifling, are nevertheless 
points upon which the success of the principle depends. 
However, as the results of the first trials at Shoebury Ness 
in 1852 and 1853 were reported as highly satisfactory, and 
as there’ was neither time nor opportunity to prosecute the 
Inquiries in relation to the most efficient arrangement—at a 
period when the shells were required for immediate service— 
the original design was adhered to. 


The shells in question were supplied by contractors, the 
majoritv of whom were totally inexperienced ; and owing to 
the peculiarity of construction, it was impossible when the 
shells were delivered, to test orexamine them in a way to de- 
termine whether or not the design had been correctly carried 
out: these circuinstances alone are sufficient to account for 
the condition of many of the shells now in store: but al- 
thouch Ll am prepared to admit that, owing to the above 
causes, the Diaphragm shells which have been icsued for ser- 
vice are defective—both in design and workmanship—I be- 
lieve it will be found on trial that the effect of these shells is 
nevertheless very destructive. 


‘it only remains for me to state, that during the past few 
mouths I have pursued the enquiry in regard both to the de- 
sign and manufacture, with most satisfactory résults; and I 
have every reason to believe the object for which I have so 
earnestly striven, will be attained—-namely, to supply the 
service with a Shrapnel shell possessing all the valuable pro- 
perties of the original invention, without its serious defects. 


(Signed) Ik, M. Boxer, Captain R. A., 
mar SUPERINTENDENT. 
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